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SANITATION  OF  HONG  KONG. 


MR.  OHADWIOK'S  REPORT. 


To  the  Crown  Agents  fob  the  Colonies. 

Park  Cottage,  East  Sheen,  Mortlake, 
Gentlemen,  _  ^  _  18tb  July  1882. 

I  HAVE  the  honour  to  submit  herewith,  for  transmission  to  the  Right  Honorable 
the  Secretary  of  State  for  the  Colonies,  the  following  Report  on  the  Sanitary  Condition 
of  Hong  Kong,  together  with  suggestions  for  the  improvement  of  such  defects  as  in 
my  opinion  exist. 

On  my  arrival  in  Hong  Kong,  I  inspected  the  various  quarters  of  the  town,  the  Method  of  inspection, 
waterworks,  and  examined  the  sewers.    I  endeavoured  to  form  a  correct  idea  of  the 
average  condition  of  the  dwellings  of  the  working  classes,  and  to  avoid  concentrating 
my  attention  on  extremely  objectionable  instances.    The  houses  which  I  describe  were  - 
selected  on  this  principle. 

Having  formed  a  general  opinion  of  the  defects  of  the  existing  state  of  things,  and  of  The  opinion  of  the 
the  measures  necessary  to  remedy  them,  I  proceeded  to  ascertain  the  feelings  of  the  ^^^'^^^^  ascertained. 
Chinese  population,  and  to  elicit  information  as  to  their  domestic  institutions,  so  that 
the  measures  proposed  might  be  suited  to  them,  and  have  as  far  as  possible  as  a  basis, 
time-honoured  custom. 

As  the  subject  was  new  to  those  whom  I  proposed  to  consult,  it  seemed  well  to  place  Question-papers  sent 
it  before  them  in  some  definite  form,  so  as  to  limit  the  discussion  to  the  points  at  issue.  s°mpkst^meanfof 
I  was  advised  also  that  the  Chinese  were  well  accustomed  to  express  their  views  opening  discussion, 
in  writing.    I  therefore  drew  up  a  series  of  questions  which  embodied  the  crude  ideas 
which  1  had  formed,  and  submitted  them  to  certain  bodies,  both  collectively  and 
individually. 

These  question  papers,  of  which  to  the  number  of  nearly  two  hundred,  were  returned  Returned  with 
to  me  with  replies,  in  some  cases  with  remarks  of  considerable  length,  showing  much  ai^swers. 
enlightened  thought  and  care. 

On  the  whole  I  was  most  agreeably  surprised  to  find  that  the  subject  received  most  interest  shown  by 
intelligent  attention,  that  its  importance  was  recognised,  and  that  there  was  no  obstruction  Chinese  in  subject, 
or  apathy. 

The  bodies  to  whom  I  sent  the  papers  were  the  "  Tung- Wa  "  Hospital  Committee,  the  The  various  bodies  to 
two  Associations  of  Chinese  Medical  Practitioners,  and  the  Roman  Cathohcs,  the  Chinese  ^enr  ^^^'^ 
and  the  Hakkar  Christian  Churches.  The  Tung-Wa  Committee  obviously  represents  the 
moneyed  and  house-owning  interests  ;  to  ascertain  the  feelings  of  the  tenants  the  medical 
associations  were  included,  the  members  of  which,  though  educated,  are  not  wealthy. 

To  penetrate  still  deeper  into  the  mass  of  the  people,  I  could  think  of  no  better  means 
than  to  consult  the  Christian  churches,  the  members  of  the  two  last  named  certainly 
differ  but  little  from  the  rest  of  their  countrymen,  except  in  religion.  They  have  been 
"  Christianised  "  but  not  "  Westernised." 

I  also  visited  Canton,  where  I  had  the  benefit  of  the  experience  of  Dr.  Kerr  in  canton  visited, 
ascertaining  the  state  of  habits  there. 

Having  received  the  answers  to  my  questions  in  detail,  I  attended  a  meeting  at  the  Meeting  at  Tung-Wa 
Tung-Wa  Hospital,  there  being  preseiit  the  Committee  of  the  Hospital,  members  of  the  ^°'P'''''- 
Medical  Corporations,  and  some  others  who  took  interest  in  the  subject.    With  the  able 
assistance  of  the  Hon.  Ng-Choi,  Mr.  Y.  Ayuk,  and  Mr.  Ho  Amei  as  interpreters,  the 
questions  were  explained  and  the  sense  of  the  meeting  obtained  generally.    A  similar 
meeting  of  the  members  of  the  Hakkar  and  Chinese  Protestant  Cnurches  was  also  held. 

Having  thus  obtained  some  knowledge  of  the  sanitary  habits  and  institutions  of  the  Suggestions  of 
people  f  )r  whose  benefit  the  measures  are  principally  intended,  I  trust  that  my  suffffestions  considered  in 

.  'n  j'  f    A  1  I      -J  '  jjfjv.'ui^i.^ij.o  suggestions. 

Will  prove  satisfactory  and  practicable. 

The  principal  objections  raised,  were  due  to  fear  of  increased  taxation,  and  to  a  dread  ^p^'''*'  attention 
of  tyrannical  interference  by  p:iblic_  officials,  of  "squeeze,"  in  short.    In  framing  SSn'^iMiel' 
suggestions  I  have  given  special  attention  to  the  best  m  ans  of  avoiding  these  evils. 
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Division  of  report 
into  descriptive  and 
suggestive  matter. 


Abstract  desirable  on 
account  of  length  of 
report. 

The  question  of  sur- 
roundings of  barracks 
treated  Beparutely. 
Bad  sanitary  condi- 
tion of  Hong  Kong. 
Mortality  and  vitality. 
Paras.  Ill,  123. 

Eequirements  of 
sanitation.  Paras. 
124-136. 

Dry  earth  system,  its 
objects  and  effects, 
Paras.  140-143. 


Existing  -water  supply 
inadequate. 
Necessity  for  mea- 
sures to  prevent  ■waste 
even  with  increased 
supply.  Paras.  74-84 
and  219-239. 
Nature  of  measures. 
Paras.  220,  221. 
Scale  of  charges. 
Paras.  229,  230. 

Improvement  of  pre- 
sent intermittent 
supply.    Paras.  222, 
231-236. 


Unsanitary  state  of 
dwellings.  Paras. 
24-61,  146-193. 
Amended  building 
lavr  required. 

House  drainage 
urgently  required. 
Paras.41-46, 184-191. 


]\Iethod  of  executing 
distribution  of  charges. 
Paras.  180-181. 


Construction  of  inter- 
cepting sewer.  Paras. 
181,  197--205. 
Determination  of  out- 
fall.   Paras.  200-201. 


Improvement  to  ex- 
isting sewers  to  render 
them  suitable  for 
sewage.    Paras.  203, 
204,  207-208. 

Scavenging  and  night- 
soil  removal.  Paras. 

240-  273. 

Dry-earth  system  un- 
suitable. Paras. 

241-  246. 

Proposed  reforms  of 
existing  system. 
Paras.  249-273. 


The  main  report  is  divided  into  two  parts,  the  first  descriptive  of  the  state  of  things 
as  I  found  them,  the  second  discusses  the  defects  and  suggests  remedial  measures.  The 
villages  are  treated  in  a  third  part.  This  arrangement  perhaps  involves  some  repetition, 
but  it  seemed  well  to  distinguish  clearly  fact  from  opinion. 

As  the  report  is  necessarily  long,  I  will  give  a  brief  abstract  of  its  contents  and  of  the 
opinions  therein  expressed. 

The  special  question  relative  to  the  surroundings  of  the  barracks  is  discussed  in  a 
separate  report. 

The  sanitary  condition  of  Hong  Kong  is  defective,  and  calls  for  energetic  remedial 
measures.    The  death-rate  is  high,  whilst  the  average  age  at  death  is  low. 

Complete  sanitation  demands  the  immediate  and  complete  removal  of  all  organic 
refuse.  The  dry-earth  system  facilitates  the  removal  of  human  excreta,  and  abates 
nuisance  in  so  doing.  It  does  not  effect  the  removal  of  the  remaining  and  far  larger 
amount  of  refuse  for  which  purpose  drains  are  required.  It  does  not  do  aw^ay  with  the 
necessity  for  proper  drainage,  owing  to  difficulty  of  obtaining  proper  earth ;  it  is 
inapplicable  to  Hong  Kong. 

The  present  water  supply  is  inadequate,  but  this  is  about  to  be  remedied.  Unless  waste 
of  water  be  prevented,  neither  the  proposed  w^orks,  nor  works  many  times  larger,  would 
satisfy  the  wants  of  the  city.  To  provide  powers  for  prevention  of  waste  a  new  Water- 
works Ordinance  is  required,  also  to  provide  a  new  scale  of  charges  of  water.  The 
present  water  rate  is  unequal  and  unjust  in  its  incidence. 


To  improve  the  present  intermittent  supply  and  render  the  distribution  more  uniform 
and  effective,  it  would  be  desirable  to  lay  down  certain  new  water  mains.  These  will 
also  be  required  for  the  distribution  of  the  augmented  supply  when  the  new  works  are 
finished. 

Both  the  design  and  construction  of  existing  dwellings  is  defective — the  Building 
Ordinance  requires  complete  revision.  The  amended  law  must  be  enforced  with  more 
rigour  and  intelligence  than  at  present,  particularly  as  to  allej's,  lanes,  and  open  spaces. 

The  system  of  house  drainage  is  radically  bad.  The  whole  of  the  dw^ellings  within 
the  town  require  re-draining,  and  unless  this  is  done  but  little  health-improvement  will  be 
made. 

The  complete  cheap  and  proper  execution  of  this  work  can  only  be  effected  by  the 
Government  undertaking  it.  The  cost  of  the  work  will  be  considerable,  even  if  carried 
out  with  the  greatest  economy.  It  is  unjust  to  compel  a  landlord  to  pay  a  lump  sum 
for  remedying  defects  which  have  virtually  received  official  sanction.  The  payment  for 
these  improvements  should  be  distributed  over  several  years.  As  the  general  public  and 
the  tenants  are  the  principal  beneficiaries  by  the  expenditure  for  house  improvement,  it 
will  be  just  and  expedient  for  the  Government  to  pay  for  their  execution  out  of  general 
revenue. 

The  constructing  of  an  intercepting  sewer  to  divert  the  sewage  from  the  harbour  is 
desirable.  The  benefits  to  health  derived  from  this  work  alone  will  be  small  compared 
to  that  derivable  from  improvement  of  house  drains  and  sewers.  The  determination  of 
the  best  outfall  is  the  first  step  to  be  taken.  This  requires  the  investigation  of  the  tidal 
currents  at  different  seasons  of  the  year. 

The  present  sewers  may  by  minor  improvements  be  made  suitable  for  the  conveyance 
of  sewage  as  well  as  storm-water.  The  sewage  only  should  be  diverted  from  them  to 
the  intercepting  sewer  by  which  it  is  conducted  to  a  distant  outfall ;  storm-water  must 
go  direct  to  the  harbour. 

As  to  scavenging  and  night-soil  removal.  To  encourage  the  introduction  of  excreta 
into  existing  drains  would  be  fatal.  For  the  present  at  least  some  system  of  hand  removal 
must  continue.  The  dry-earth  system  is  inapplicable  on  account  of  the  difficulty  of 
obtaining  a  supply  of  suitable  earth,  and  the  magnitude  of  the  operations  involved. 
Hence  the  present  bucket  system  must  continue  in  an  improved  form.  To  this  end  the 
night-soil  removal  contract  should  be  separated  from  that  of  street  sweeping.  The 
night-soil  contractors  should  have  the  complete  monopoly  of  that  substance  for  which 
they  would  pay  a  large  sum  on  account  of  its  value ;  they  would  see  that  complete 
collection  took  place.    In  the  end  a  system  of  water  carriage  will  certainly  prove  most 
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satisfactory ;  when  all  is  ready  for  its  gradual  introduction.    The  proposed  house  drains 
are  suitable  for  this  purpose  also. 

Public  latrines  are  most  valuable  means  of  sanitation.    They  should  be  acquired  by  Public  latrines  to  be 
Government,  improved,  their  number  increased,  and  they  should  ^be  thrown  open  to  88-9^173-^78!^' 
the  public  gratis.    In  towns  having  narrow  streets,  complete  scavenging  is  of  the  highest  261, 262, 266. 
importance. 

This  work,  when  separated  from  that  of  night-soil  removal,  can  be  more  completely 
carried  out  and  supervised. 

For  the  proper  supervision  of  all  these  works,  to  introduce  habits  of  cleanliness,  to  An  organised  sanitary 
detect  and  remedy  evils,  an  organised  sanitary  staff  is  required,  operating  under  the  27f-286!"^*^" 
personal  direction  of  a  responsible  European  officer.    That  either  the  Colonial  Surgeon 
or  the  Surveyor  General  should  be  required  to  exercise  the  necessary  personal  super- 
vision, is  incompatible  with  their  other  duties. 

The  appointment  of  a  special  oflB.cer  is  recommended,  personally  to  supervise  the  Appointment  of 
sanitary  staff,  the  Surveyor  General  and  the  Colonial  Surgeon  and  administrative  retaining  commend'ed^^'paras. 
their  consultative  functions.    The  Surveyor  General's  department  will  continue  to  280-281. 
execute  new  works  and  repairs. 

To  reinforce  the  sanitary  staff,  and  to  make  the  work  of  inspection  more  palpable  to  Employment  of  dis- 
the  Chinese,  it  is  proposed  to  add  the  duty  of  enforcing  cleanliness  to  the  present  duties  trict  watchmen  in 

.  .         .p        ^  '    ^       ■  J  enforcmg  cleanhness. 

of  the  district  watchmen,  increasing,  11  necessary,  their  number  and  pay.  Paras.  282. 

To  bring  the  Sanitary  Officer  directly  in  relation  with  the  district  watchmen,  it  is  Sanitary  officer  to  be 
suggested  that  he  should  be,  to  some  extent,  a  member  of  the  office  of  the  Registrar  Re^^slrar  GeMrai 
General  or  Protector  of  Chinese,  who  now  directs  the  district  watchmen  in  their  duty  Paras.  283, 284. 
of  maintaining  order.    The  Registrar  General  is,  and  always  must  be,  an  officer  speaking 
Chinese,  whereby  it  is  hoped  that  many  minor  difficulties  will  be  smoothed  over.  The 
district  watchmen  being  nominated  by  the  community,  and  approved  by  Government, 
will  tend  to  this  result  also,  by  giving  the  public  some  voice  in  the  matter.   The  Sanitary 
Officer  will  receive  technical  instructions  from  the  Surveyor  General  and  Colonial  Surgeon 
respectively,  and  refer,  through  the  Registiar  General,  any  technical  difficulties  to  them 
for  their  opinions. 

1  would  call  attention  to  the  indifferent  condition  of  the  markets,  and  the  want  of  Condition  of  market*, 
baths  for  the  poor,  also  public  laundries.    The  second  want  was  pointed  out  to  me  by  ^^nt  ^f  ^aths  and 
the  Tung-Wa  Committee.    The  provision  of  a  proper  water  supply  for  Kowloon  washhouses.  Paras. 
Peninsula  is  recommended,  also  for  some  of  the  larger  villages.  272-273. 

1  beg  to  record  my  thanks  to  his  Excellency  the  Governor  and  the  official  staff  for  Conclusion, 
the  great  courtesy  shown  to  me,  and  for  the  great  facilities  afforded  me  in  the  execution 
of  my  duty. 

I  trust  that  even  should  these  suggestions  be  found  undesirable  or  impracticable, 
my  report  will  show  the  necessity  for  strong  and  complete  measures  of  sanitation,  and 
I  trust  that  they  will  be  undertaken  for  the  immediate  benefit  of  the  public  health, 
without  waiting  for  the  necessity  to  be  demonstrated  by  the  irresistible  logic  of  a 
severe  epidemic. 

I  have,  &c. 
(Signed)       OSBERT  CHADWICK, 

Associate  Member  Inst.  C.E, 
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PART  I. 
Section  1. 
General  Description. 

1.  The  city  of  Victoria  stands  partly  on  the  steep  northern  slopes  of  the  mountain  site  of  city, 
mass  which  forms  the  Island  of  Hong  Kong,  and  partly  on  a  narrow  and  comparatively 

flat  strip  of  land  which  fringes  their  base.  The  lower  portion  lies  principally  between 
xhe  Queen's  Road  and  the  Praya  or  wharf,  which  forms  the  harbour  frontage  of  the 
town,  and  it  is  composed  almost  entirely  of  made  ground. 

2.  Excepting  this  limited  amount  of  artificial  ground,  the  soil  on  which  the  city  is  Geological 
built  is  derived  from  the  decomposition  of  granite  or  other  primitive  rock.    It  is  not,  ^oriaation. 
however,  formed  of  detritus  of  rock  washed  down  from  above,  bat  of  the  solid  rock 
altered  "  in  situ."    The  constituent  minerals  remain  in  their  original  relative  positions, 

but  some  of  them,  principally  the  felspar,  have  decomposed,  and  the  whole  mass  becomes 
porous  and  friable,  consisting  of  quartz  crystals,  embedded  in  a  mealy  clay,  the  product 
of  decomposition  of  felspar,  to  which  a  red  or  yellow  tint  is  given  by  the  iron  oxyde, 
liberated  by  the  decomposition  of  hornblende  and  other  analogous  minerals.  Embedded 
in  this  friable  mass  are  large  blocks  of  solid  granite,  which  have  hitherto  resisted  the 
decomposing  agencies,  whatever  they  may  be.  They  are  surrounded  by  a  crust  of 
rock  in  an  intermediate  stage  of  decomposition. 

3.  The  beds,  joints,  and  veins  of  the  original  rock  may  be  distinctly  traced,  running  Evidence  that 
from  the  solid  rock  to  the  altered  formation  which  surrounds  it.    Rence  it  is  evident  that  ^^'^^^1°^'^^!'"^ 
the  change  lias  taken  place  "  in  situ."  situ!''''  '  * 

4.  The  ground  formed  hy  this  process  of  decomposition  is  porous  and  the  rain  water  permeaWe 
from  the  upper  slopes  of  the  hills  permeates  slowly,  but  freely,  through  the  whole  mass  nature  of  soi\ 

•,  i  •       •    \.U    r  i?        •         •  •  1  ^1        •   ^  infiltration  of 

on  its  way  to  the  sea,  appearing  m  the  form  ot  springs  in  the  ravines  where  they  intersect  rain  water, 
the  water  table.    Numerous  shallow  wells  show  that  this  is  at  no  great  depth  below  the  surface  wei's. 
surface,  especially  in  the  lower  parts  of  the  town.    Probably  the  water  of  these  wells  is 
naturally  pure,  but  it  is  but  too  often  contaminated  by  infiltration  of  filth  from  the 
surrounding  habitations. 
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Influence  of 
subsoil  water 
on  malaria. 


Outline  of 
foreshore  of 
city. 


Tidal  currents. 


Laws  of  tides. 


General 
description  of 
site  of  city. 


Arrangement 
of  streets ; 
absence  of 
wheeled 
Tehicles. 


Population  of 
Victoria. 


5.  It  is  possible  that  the  existence  of  a  large  amount  of  subsoil  water  at  no  great 
depth  below  the  surface,  may  have  something  to  do  with  the  development  of  malarious 
fevers,  which,  according  to  universal  popular  repute,  invariably  prevail  whenever  the 
surface  is  disturbed  by  excavation. 

6.  The  general  outline  of  the  shore  is  a  flattish  S  curve  forming  a  bay,  on  the  eastern 
side,  a  slight  promontory  to  the  westward.  In  front  of  the  eastern  part  the  water  is 
shallow,  and  a  considerable  extent  of  foreshore  is  exposed  even  at  neap  tides.  Towards 
the  west  deep  water  approaches  the  shore,  and  the  Praya,  or  wharf  wall,  is  in  some  places 
founded  at  or  below  low-water  mark  spring  tides. 

7.  For  more  than  150  yards  from  the  shore  the  tidal  current  is  at  all  times,  and  in  all 
places,  very  sluggish.  In  general  terms  it  may  be  stated  that  the  flood  stream  runs  to 
the  westward,  the  ebb  to  the  east,  but  the  current  does  not  change  exactly  at  high  and 
low  water. 

8.  The  laws  of  the  local  tides  have  not  been  sufficiently  investigated  as  yet.  From 
observations  recently  made,  it  would  appear  that  they  resemble  those  of  the  tides  of 
Bombay  and  the  Indian  Ocean,  rather  than  those  of  the  British  Isles;  the  difference 
between  neaps  and  springs  being  greater,  and  there  being  a  great  difference  in  the 
heights  of  alternate  tides ;  a  large  tide  in  the  morning  being  followed  by  a  much  smaller 
evening  tide,  or  vice  versa,  according  to  the  season.  Indeed  the  second  tide  sometimes 
disappears  altogether,  being  merely  represented  by  a  diminution  in  the  rate  of  rise  or  fall 
which  may  last  for  nearly  18  hours.  The  information  collected  concerning  this  matter, 
which  has  an  important  bearing  on  the  selection  of  an  outfall  for  sewers,  will  be  found  in 
the  Appendix. 

9-  The  city  of  Victoria  extends  along  the  shore  for  a  distance  of  about  3|  miles 
running  back  inland  for  about  half  a  mile.  Viewed  from  the  opposite  shore  of  the  Kow- 
loon  peninsula,  on  the  extreme  left  or  eastern  extremity,  a  projecting  promontory  of 
reclaimed  land  would  be  seen,  occupied  by  sugar  works.  To  the  westward  of  this  the 
Wong-na-Chong  valley  enters  the  sea.  At  its  mouth  is  one  of  the  largest  pieces  of  flat 
land  in  the  island,  which  is  occupied  inland,  by  the  racecourse,  and  harbourvvard  by 
building  lots,  at  present  but  partially  built  upon.  Westward  of  this  again,  the  foot  of 
the  hills  re-approaches  the  shore.  For  a  distance  of  about  three  quarters  of  a  mile,  or  up 
to  1^  miles  fiom  the  eastern  extremity,  the  harbour  front  is  occupied  by  warehouses, 
with  a  few  second-class  Chinese  dwellings.  At  this  point  the  naval  and  military  establish- 
ments commence,  occupying  about  half  a  mile  of  the  water  frontage,  the  barracks  being 
on  the  slopes  of  the  hills  in  rear. 

Next  to  this  is  the  City  Hall,  behind  which  are  the  public  gardens.  For  about  half  a 
mile  westward  of  the  City  Hall,  the  water  front  is  occupied  by  the  stores  and  offices  of 
the  principal  European  mercantile  houses.  Behind  this  the  town  climbs  the  side  of  the 
hill,  terrace  above  terrace,  to  a  height  of  400  feet  and  more.  Here  are  the  majority  of 
European  dwellings  and  the  Chinese  houses  of  the  better  class. 

A  further  length  of  half  a  mile  is  occupied,  in  front,  by  the  principal  Chinese  ware- 
houses, in  rear  is  the  densely  packed  Chinese  quarter,  l^his  portion  of  about  one  mile 
west  of  the  City  Hall  may  be  said  to  be  the  heart  of  the  town.  In  front  of  it  are  anchored 
seagoing  and  river  steamers  of  all  sizes,  sailing  vessels  and  junks,  whilst  inshore,  along- 
side the  wharf,  is  a  dense  mass  of  boats  and  barges.  The  Praya  here  presents  a  scene 
of  the  greatest  activity.  To  the  west  of  this,  again,  the  movement  rapidly  diminishes. 
Tow^ards  the  western  extremity,  Slaughter-house  or  Belchers  Point,  Chinese  warehouses 
line  the  shore,  behind  are  dwellings,  chiefly  Chinese,  but  the  whole  has  the  appearance 
of  a  district  but  partially  dev  eloped. 

Slaughter-house  Point  may,  for  the  present,  be  considered  as  the  western  extremity  of 
the  city.  Beyond  this  is  Belchers  Bay,  or  Lap-sap-wan  ("Rubbish  Bay")  ;  works  of 
reclamation  are  actually  in  hand. 

10.  The  streets  running  up  the  slopes  of  the  hill,  at  right  angles  to  the  shore  line,  are 
far  too  steep  for  wheeled  veiiicles.  In  some  cases  indeed  they  are  formed  into  steps  ; 
carriages  drawn  by  horses  are  virtually  unused.  For  passenger  traffic  a  large  number 
of "  Jinrickshaws,"  small  carriages  drawn  by  men,  have  been  recently  introduced,  and 
ply  for  hire  in  the  Queen's  Road  and  Praya.  Chairs  carried  by  coolies  are  still,  however, 
the  usual  means  of  locomotion.    Burdens  of  all  sizes  and  weights  are  carried  by  men. 

11.  The  accompanying  table  derived  from  the  census  returns  of  1881,  gives  an  abstract 
of  the  statistics  of  the  city  of  Victoria.  The  village  and  rural  population  is  not  included. 
Asiatics  are  notably  unwilling  to  give  any  return  of  their  true  numbers,  and  therefore  it 
is  impossible  to  say  how  far  these  figures  are  to  be  relied  on.  They  are  certainly  under, 
not  over,  the  true  numbers, 


Xj^ble  I.  Statistics  of  the  City  of  Victoria,  from  Census  of  3rd  April  1881. 




Besident  Population. 

Temporary  Population — 
Naval  and  Military  Establishments, 
Police,  Crews  of  Shipping,  Prisoners. 

Chinese 
Boat 
Population. 

Totals. 

Euro- 
peans and 
Ameri- 
cans. 

Goa, 
Indian, 
and  Mixed 
Blood. 

Chinese. 

Total. 

Euro- 
peans and 
Ameri- 
cans. 

Goa, 
Indian, 
and  Mixed 
Blood. 

Chinese. 

Total. 

Men  - 
Women 

Boys  -          -  - 
Girls  - 

Totals 

Grand  Totals  - 

935 
768 
699 
638 

426 
174 
185 
183 

66,928 
18,003 
8,774 
8,680 

68,289 
18,945 
9,658 
9,501 

4,564 
131 
158 
97 

735 
7 
6 
6 

2,527 
64 
98 
21 

7,826 
202 
262 
124 

7,635 
3,440 
3,061 
2,551 

83,750 
22,587 
12,981 
12,176 

3,040 

968 

102,385 

4,950 

754 

2,710 

106,393 

8,414 

16,687 

131,494 

Number  of  houses  tenanted 

„.  ^  ,  .  ,  106,393 

Number  of  inhabitants  per  house,  ^ 

Number  of  Chinese  families 


6,402 
16-6 
9,724 


Total  Europeans  and  Americans 
„    Indian,  Goa,  and  Mixed 
„  Chinese 

Total  population 


Chinese  deaths  in  1880  recorded  in  Victoria  - 
Chinese  death-rate  on  census  of  April  1881  =  ?^5^mille.    -         -    27'52  per  mille. 


7,990 
1,722 
121,782 

131,494 

3,358 


122 


12.  The  Chinese  form  by  far  the  majority  of  the  population,  and  of  them  the  men 
greatly  preponderate,  being  more  than  three  times  more  numerous  than  the  women. 
Hence  this  large  section  of  the  community  is  not  normally  constituted.  A  very  large 
proportion  consists  of  working  men,  temporarily  residing  in  Hong  Kong  for  purposes  of 
industry  and  trade.  This  is  clearly  shown  by  the  very  small  number  of  Chinese  families  ; 
9,724  families  to  68,000  men  and  19,000  women. 

13.  Like  the  Europeans,  few  of  the  Chinese  are  permanent  settlers,  but  only  tem- 
porary residents,  coming  to  Hong  Kong  to  avail  themselves  of  the  facilities  offered 
by  British  rule,  for  earning  money,  with  which  they  propose  to  return  to  their  own 
country,  to  end  their  days  amongst  their  own  people.  Even  the  richer  Chinese,  who 
possess  much  house  property  in  the  Colony,  do  not,  as  a  rule,  settle  there  with  their 
whole  family.  Their  first  or  principal  wife  remains  at  the  home  of  their  ancestors,  in  their 
native  country. 

14.  The  small  number  of  really  permanent  Chinese  settlers  is  due,  to  some  extent,  to 
the  want  of  suitable  sites  on  which  they  could  build  houses  and  plant  gardens  such  as 
they  like.  It  would  appear,  however,  that  even  in  their  own  country,  the  Chinese  prefer 
to  have  their  permanent  dwelling  in  some  country  village,  the  home  of  their  ancestors, 
rather  than  in  great  cities.  Even  in  Canton,  a  considerable  number  out  of  the  vast 
population  of  that  city  are  only  temporary  residents,  their  wives  and  families  residing 
elsewhere,  in  their  native  villages.  This  strong  attachment  to  the  native  place  is 
probably  due  to  the  joint  family  tenure  of  land  which  obtains  throughout  China.  Real 
property  does  not  descend  to  one  heir,  but  is  administered  by  the  senior  member  for  the 
benefit  of  the  whole  family. 

15.  From  1872  to  1876  the  population  increased  at  the  rate  of  about  2f  per  cent,  per 
annum  ;  from  1876  to  1881  the  increase  was  at  the  rate  of  3  per  cent.  Seeing  that  the 
proportion  of  women  is  so  small,  this  increase  cannot  be  due  to  births,  but  must  be 
caused  almost  wholly  by  immigration. 

16.  The  Chinese  population  of  Hong  Kong  comprises  representatives  of  several 
distinct  races  or  tribes,  respectively  different  in  appearance,  habits,  and  speech.  The 
written  language  is  practically  the  same,  but  in  speaking,  the  pronunciation  and  even 
construction  varies  so  much,  that  one  tribe  cannot  understand  the  other. 

The  followmg  are  the  three  principal  tribes : — 

(1.)  The  Pun-tees  or  Cantonese  merchants,  shop  keepers,  and  artisans. 
(2.)  The  Hok-lo,  from  Amoy  and  Foochow.     These  men  are  chair-coohes,  boat- 
men, &c. 

(3.)  The  J^aMars,  from  the  north-east  of  the  province  of  Canton.  They  are  stone- 
cutters, barbers,  smiths,  and  labourers.  They  bring  with  them  many  women,  who  shun 
the  sight  of  foreigners  less,  and  appear  in  public  more  than  those  of  other  races.  They 
inhabit  principally  the  district  near  West  Point.  It  is  most  important  that  all  these 
peculiarities  be  remembered  when  comparing  the  vital  statistics  of  Hong  Kong  with 
those  of  other  places. 

17-  The  city  of  Victoria,  with  upwards  of  130,000  inhabitants  out  of  the  total 
160,000,  is  virtually  Hong  Kong.    A  few  small  patches  of  garden  cultivation  in  the 
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valleys  are  the  only  agriculture.  The  bare  slopes  of  the  hills  afford  pasture  to  a  few 
goats  and  cattle.  With  these  exceptions  the  island  is  uncultivated,  and  judging  from 
the  soil,  and  from  the  state  of  the  adjacent  and  similar  country  on  the  main  land,  it  does 
not  appear  likely  to  come  under  cultivation,  to  any  great  extent. 

_  1 8.  Most  of  what  may  be  said  as  to  the  sanitation  of  Victoria,  applies  equally  to  the 
villages,  only  in  them  the  task  is  simpler,  for  they  are  less  crowded,  and  the  proximity  of 
cultivation,  facilitates  the  proper  disposal  of  sewage. 

19.  The  larger  villages  owe  their  existence  either  to  European  dock  establishments,  or 
to  the  large  fleet  of  fishing  and  trading  junks  which  resort  to  the  bays  on  which  they  are 
situated,  for  shelter,  or  to  refit  and  victual, 

20.  The  Kow-loon  peninsula,  however,  merits  special  consideration  ;  the  irregular  and 
broken  nature  of  the  soil,  forbids  it  to  be  called  a  first-rate  building  site,  except  com- 
paratively to  the  still  more  rugged  slopes  of  Hong  Kong.  Nevertheless,  in  the  absence 
of  any  large  extent  of  better  ground,  it  affords  space  for  future  extensions  as  a  suburb, 
and  room  for  manufacturing  and  commercial  establishments. 

21.  The  peninsula  consists  of  a  mass  of  low  but  steep  hills,  tumbled  together  in  so 
irregular  a  manner  as  to  baffle  description.  Between  the  hills  are  narrow^  flat  valley 
soles,  but  little  above  sea  level.  The  geological  formation  is  the  decomposed  granite 
which  is  here  seen  in  the  greatest  perfection.  In  some  places  large  masses  of  sound 
granite  exists,  which  are  quarried,  and  afford  an  excellent  building  stone. 

22.  No  stream  of  importance  enters  British  territory  from  the  mountains  on  the  main- 
land. 

The  rain  falling  on  the  peninsula,  percolating  through  the  porous  soil  appears  in  the 
form  of  rivulets  in  the  valleys,  in  which  wells  of  no  great  depth,  give  a  good  supply  of 
pure  water.  The  valleys  are  under  cultivation  with  rice  and  vegetables,  and  are  irrigated 
from  the  said  streams. 

23.  To  avoid  complication  the  villages  will  be  described,  and  their  sanitary  wants 
discussed,  in  a  separate  part,  after  the  state  of  the  more  important  city  has  been  dealt 
with. 
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Section  2. 

Construction  and  Arrangement  of  Dwellings,  House  Drains,  &c. 

24.  On  account  of  the  slope  of  the  ground  on  which  the  city  of  Victoria  is  built,  most 
of  the  houses  stand  on  artificially  prepared  sites,  part  in  bank,  part  in  cuttingo  Fre- 
quently an  underground  floor  or  basement  of  a  house  facing  one  street  is  entered  as  a 
ground  floor  from  the  street  or  alley  next  below.*  With  this  partial  exception,  basements 
or  cellars  under  houses  are  unknown. 

25.  The  usual  building  material  is  a  blue  Canton  brick,  not  unburned,  as  often  stated, 
but  fired  in  a  closed  kiln,  whereby  the  blue  colour  is  produced.  As  ordinarily  imported 
these  bricks  are  soft  and  very  porous,  but  they  can  be  procured  of  good  quality. 

Red  bricks  can  be  obtained,  but  being  more  expensive,  are  rarely  used.  Granite  from 
the  local  quarries  is  largely  employed  for  door  jambs  and  lintels  over  shop  fronts.  It  is 
also  used  in  the  form  of  ashlar  in  the  fronts  of  the  more  pretentious  buildings. 

Most  houses  are  plastered,  a  few  are  faced  with  selected  blue  bricks  rubbed  smooth  and 
neatly  pointed  according  to  the  Chinese  custom. 

26.  The  usual  roof  is  of  segmental  tiles,  with  semicircular  tiles  covering  the  vertical  joints, 
forming  rid ge-^,  which  often  terminate  at  the  eaves  in .  ornamental  glazed  earthenware 
finials.  In  better  classes  of  house  an  inner  layer  of  segmental  tiles  is  laid,  with  butt 
joints  on  the  battens,  to  form  a  ceiling;  on  this  is  a  course  of  tiles  laid  with  lap  joints. 
The  vertical  joints  of  this  layer  are  covered  with  ridge  tiles  as  before  described. 

27.  For  the  ground  floor  unglazed  red  tiles  are  used ;  frequently,  however,  there  is 
nothing  but  rammed  earth.  Cookhouses  and  alleys  are  paved  with  granite  blocks. 
Upper  floors  are  made  of  China  fir  planks  supported  on  round  rafters,  flattened  above 
and  below,  to  receive  the  planks  and  ceiling,  if  there  be  one. 

28.  Concerning  European  dwellings  little  need  be  said.  They  are  substantial 
structures,  often  standing  detached,  with  arched  masonry  verandas.  The  observations 
to  be  made  on  the  drains  of  Chinese  houses,  but  too  frequently  apply  with  almost  equal 
force  to  them  also. 


*  Figs.  9,  10,  Sheet  TI, ;  Fig.  17,  Slieet  III, ;  Fig.  22,  Sheet  IV. ;  Fig.  25,  Sheet  V. ;  Fif .  29,  Sheet  Vn. 
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29.  The  usual  type  of  Chinese  house  in  Hong  Kong  is  essentially  different  to  that  in 

use  on  the  neighbouring  mainland.    This  is  due  to  some  extent,  no  doubt,  to  European  in  Hong  Kong 
influence  and  example,  but  principally  to  the  necessity  for  economy  of  space  on  account  ^^^^^^^ 
of  the  high  price  of  land  and  the  great  cost  of  preparing  level  sites  for  building.    This  that  in  China, 
shows  that  the  Chinese  are  not  so  averse,  as  commonly  supposed,  to  change  their  habits 
to  suit  altered  conditions. 

30.  According  to  immemorial  custom,  in  one  respect  at  least,  tlie  street  frontage  of  the  Ground  plan  of 
house  is  narrow,  being  13  to  16  feet  only.    The  depth  back  from  the  street  is  large,  f^^Xgraid 
varying  from  30  to  60  feet.    Even  the  houses  of  the  wealthy  are  formed  by  uniting  great  depth, 
several  of  these  narrow  units  by  doors  or  archways  in  the  party  walls. 

31.  If  the  site  be  level  the  houses  are  often  built  back-to-back,  no  lane  or  space  being  ^™°^einent 
left  between  them."*    If  the  ground  be  sloping  there  will  be  a  lane  or  gulSey  at  the  back,  suit  ground, 
often  not  more  than  5  feet  wide,  sometimes  less,  and  frequently  this  lane  will  be  at  or  Back-to-back 
near  the  level  of  what  is  the  first  floor  in  the  street  in  front.f  Partial  base- 

32.  Figures  1,  2,  3  give  the  general  appearance  and  leading  dimensions  of  a  house  in 
Kai-ming  Lane,  Canton  Bazaar,  the  district  so  frequently  referred  to  in  the  correspond-  houseTn 
ence  with  the  military  authorities.  Between  Kai-ming  Lane  and  that  next  and  parallel  to  g^g^^to^^ack^' 
it,  are  two  rows  of  houses  built  back-to-back,  having  a  common  back  wall,  and  no  open  construction, 
space  between  them.    This  is  by  no  means  an  unusual  method  of  building,  especially  in  Kgs.  i,  2,  3. 
the  flatter  parts  of  the  town.    The  house  depicted  in  this  sketch  is  a  fair  specimen  of  its 

class,  and  was  selected  quite  at  random.  The  ground  floor  in  front  is  completely  open  to 
the  street,  and  is  used  as  a  shop  or  workshop,  but  in  it  the  shopkeeper  or  some  of  his 
assistants  usually  sleep.  At  night  the  front  is  closed  by  upright  wooden  bars,  fitting 
into  sockets  in  the  threshold  and  lintel,  behind  which  again,  in  cold  weather,  shutters  are 
placed.    The  floor  in  this  case  is  of  rammed  earth. 

33.  In  the  house  shown  in  the  drawing,  as  in  almost  all  other  dwellings  at  the  rear  of  cookhouse 
the  building,  on  each  floor  a  portion  about  7  feet  deep  is  separated  from  the  rest  of  the  aud  its 
house  to  form  the  *'  cookhouse."    For  the  inhabitants  of  the  floor  the  cookhouse  has  to 

serve  as  kitchen,  latrine,  urinal,  and  general  backyard,  and  in  it  not  iinfrequently  may  be 
found  the  bed  of  some  member  of  the  family.  The  floor  of  the  cookhouse  is  of  granite 
blocks.  Usually  it  is  broken  up  and  disjointed  by  the  efforts  of  the  cook  to  raise  the 
sink  stone  to  clear  the  drain  or  by  splitting  firewood. 

34.  In  back-to-back  houses,  as  well  as  in  some  of  other  construction,  the  ground  floor  Smoke-hoie. 
is  ventilated  and  the  smoke  escapes  by  a  "  smoke-hole  "  in  the  first  floor,  usually  about  ^i^ug^'ys 

4  or  5  feet  square.  There  are  similar  smoke-holes  in  the  floors  above,  and  in  the  roof. 
In  the  house  shown  in  the  sketch,  however,  the  smoke  hole  in  the  floor  was  but  12 
inches  square.  Chimneys  are  the  exception.  If  they  exist  but  little  smoke  goes  up 
them,  the  greater  part,  if  there  be  no  smoke-hole,  escaping  by  the  windows,  blackening 
the  walls  in  a  most  unsightly  manner. 

35.  Very  frequently  a  space  is  boarded  off  on  the  ground  floor  in  front  of  the  cook  Arrangement 
house,  forniing  a  store  or  bedroom.    Often  a  sort  of  })latform.  or  gallery  is  erected  above  a^^"""** 
this,  on  which  several  artisans  work  at  their  benches,  or  on  which  several  beds  are  made. 

From  the  ground  floor  again,  a  further  portion  is  cut  off',  containing  the  narrow  steep  stair, 
leading  to  the  upper  floors. 

36.  In  the  house  in  Kai-ming  Lane,  like  the  great  majority  of  dwelling-houses,  the  Arrangement 
upper  floor  is  divided  off  by  board  partitions  into  cabins  about  9  feet  long  and  10  feet  of  "PP"  floor, 
wide.    Each  of  these  forms  the  dwelling  of  an  individual  or  family.    These  cabins  do  not 

extend  to  the  full  height  of  the  storey.  On  the  contrary  they  are  but  about  7  feet 
8  inches  high ;  for  in  order  further  to  economise  space  a  platform  or  floor,  locally  known 
as  a  "  cockloft,"  is  constructed  above  them.  The  cockloft  is  almost  universal  in 
dwellings  of  the  middle  and  poorer  classes. 

37.  In  this  house  in  the  upper  floor  only  there  were  five  families  including  16  souls.  Number  of 
There  were  here  three  cabins  and  a  platform  extending  over  them,  and  over  the  j^^^bitama. 
passage.    Hence  the  total  cubic  space  per  head  was  437^  cubic  feet,  and  this  includes 

the  whole  domestic  accommodation,  with  the  exception  of  the  cookhouse,  and  not 
sleeping  room  only,  which  in  the  case  of  the  cabins  does  not  exceed  130  cubic  feet  per 
head.  It  must  be  remembered  that  the  lower  floor  rarely  belongs  to  the  inhabitants  of 
the  upper  floors.  Very  frequently  each  floor  is  leased  separately  from  the  owner,  or 
from  his  "  comprador,"  and  sublet  again  to  individual  lodgers. 


*  Pigs.  1,  2,  3,  Sheet  T. 

t  Figs.  9,  10,  Sheet  II. ;  Fig.  17,  Sheet  III.;  Fig.  22,  Sheet  IV. ;  Fig.  25,  Sheet  V.;  Fig.  29,  Sheet  VII 
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Upper  floor. 


Description  of 
house  in 
Peel  Street 
inhabited  on 
ground  floor. 


Latrines  and 
ashpits  do  not 
exist,  though 
Building 
Ordinance 
directs  this 
construction. 


Underground 
house  drains, 
their  arrange- 
ment, material, 
and  construc- 
tion. 


Materials  and 
construction  of 
house  drains. 


Connexions  to 
main  sewers 
made  by 
Government, 
but  no  control 
exercised  over 
remainder  of 
work. 


Narrow  gulleys 
and  inaccess- 
ible spaces 
betweenhouses. 


Drainage  of 
upper  floors. 
Absence  of 


38.  The  wooden  floor  of  the  upper  storey  is  usually  encrusted  with  mud,  for  the 
boards  are  so  loosely  jointed  that  it  could  not  be  washed  without  deluging  the  people 
below,  even  were  water  available  for  t!ie  purpose,  which  is  seldom  the  case. 

39-  In  some  parts  of  the  town  the  ground  floor  also  is  used  as  a  dwelling.  In  a  house  in 
Peel  Street  having  a  frontage  of  15  feet  and  a  depth  of  about  50  feet,  the  ground  floor  was 
divided  into  four  cabins  about  10  feet  by  10  feet  each,  inhabited  by  a  family.  The  head 
man  of  this  floor  was  a  fireman  aboard  a  local  steamer  ;  he  paid  the  rent  to  the  landlord 
for  the  whole  floor  (^8.50  a  month).  Inhabiting  one  cabin  himself,  he  sublet  the 
remaining  three.  The  first  floor  also  was  divided  into  four  cabins  and  occupied  by 
13  persons;  the  second  floor  was  occupied  by  11  persons,  small  traders  from  Shanghai. 
This  house,  situated  in  one  of  the  better  streets,  is  certainly  above  the  average  in  point  of 
accommodation. 

40.  Notwithstanding  that  Ordinance  8  of  1856  directs  that,  "  every  house  shall  be 
"  provided  with  a  latrine  or  privy  and  ashpit  ....  to  the  satisfaction  of  the 
"  Surveyor  General,"  anything  satisfying  the  most  modest  requirement  as  to  such 
appliances,  is  very  rarely  to  be  found.  In  the  houses  of  the  poorer  classes  they  do  not 
exist,  unless  intleed  a  pot  placed  in  the  corner  of  the  cookhouse,  sometimes  enclosed  by 
a  few  boards,  may  be  considered  to  be  a  latrine  within  the  meaning  of  the  Act.  This 
subject  will  be  treated  more  fully  under  the  head  of  scavenging. 

41.  To  carry  ofl  slopwater,  a  drain  leads  from  a  sink  in  the  cookhouse  to  the  public 
sewer.  The  arrangement  of  these  house  drains  varies  so  considerably,  that  it  is 
impossible  to  determine  any  general  rule  of  construction,  for  very  often  their  course  and 
position  cannot  be  ascertained. 

Sometimes  each  house  has  an  independent  drain  running  out  under  the  floor  to  the 
street  in  front.  More  often  the  drain  runs  from  cookhouse  to  cookhouse,  under  the 
party  walls  of  adjacent  tenements,  till  it  reaches  the  end  of  the  row,  or  is  brought  out 
imder  some  one  house  to  the  front.  Sometimes,  but  very  rarely,  the  drain  runs  along 
a  back  alley.  Not  unfrequently  private  house  drains  traverse  several  distinct  lots,  or 
properties,  on  their  way  to  the  public  sewer.  It  does  not  appear  to  be  the  practice  to 
make  provision  for  this  state  of  things  by  easement  or  otherwise  in  deeds  of  transfer. 
Consequently,  if  one  or  more  houses  out  of  a  row  having  a  common  drain  are  sold  and 
reconstructed,  the  remaining  houses  may  be  deprived  of  their  outlet  to  the  sewer. 
(Example  lot  83  and  Heung  Lane,  among  others.) 

42.  For  house  drains,  brick  (often  the  inferior  blue  brick),  is  the  usual  material.  It 
is  set  in  common  mortar,  and  sometimes  bedded  in  concrete,  but  not  often.  The  best 
form  of  house  drain  in  use  is  a  9-inch  half-barrel  drain  covered  with  a  flat  tile  (see 
Fig.  54,  Sheet  XII.).  Square  brick  drains  are  more  common,  with  flat  tile  soles  and 
covered  with  flat  tiles.  Down  some  alley-ways  a  private  drain  about  2  feet  6  inches 
by  1  foot  6  inches  runs,  the  granite  covering  slabs  forming  the  pavement  of  the  alley, 
the  open  joints  of  which  freely  permit  the  escape  of  the  emanations  from  the  filthy  black 
deposit  with  which  they  are  filled.    (Example  Heung  Lane,  Wai-Wa  Lane.) 

43.  Of  late  years  the  Government  have  made  the  connexion  to  the  main  sewer,  and 
constructed  the  house  drain  up  to  the  front  wall  of  the  house.  The  remainder  oi  the 
drain  has  been  left  to  the  uncontrolled  intelligence  of  the  Chinese  builder.  No  care 
whatsoever  is  taken  as  to  line,  gradient,  or  workmanship. 

In  February  last  a  new  drain  was  being  constructed  in  the  following  manner.  The 
drain  was  square  1  foot  2  inches  wide  by  1  foot  3  inches  high.  The  sides  were  of 
brick  on  edge,  and  did  not  rest  on  the  tile  which  formed  the  sole.  See  Fig.  39 
Sheet  IX.  Under  these  circumstances  it  need  hardly  be  said  that  a  great  proportion  of 
house  drains  are  but  elongated  cesspools,  the  greater  part  of  their  fluid  contents  filtering 
into  the  subsoil.    In  one  case  a  drain  was  found  having  no  bottom  but  the  natural  soil. 

44.  Instances  are  to  be  found,  where  the  outer  wall  of  one  property  is  built  so  close 
to  that  of  the  adjacent  house,  as  to  leave  an  inaccessible  space  between  them,  which 
serves  as  an  open  drain.  In  one  case  the  space  between  two  houses  was  but  8  inches 
wide,  and  it  received  the  filth  from  windows  of  cookhouses  looking  into  it  (Cleverly 
Street). 

Something  similar  was  found  in  Josi  Lane  opening  from  Ladder  Street.  As  the 
arrangement  of  the  houses  is  characteristic,  it  is  shown  in  Fig.  44,  Sheet  X.  Here  a  drain 
certainly  went  down  into  the  gulley,  but  what  became  of  it  afterwards  could  not  be 
discovered. 

45.  The  slops  from  the  upper  cookhouses  are  conducted  down  by  a  pipe  of  rough 
earthenware,  coated  with  plaster.    Frequently  this  is  inside  the  house,  in  which  case  it 
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simply  delivers  its  flow  on  to  the  floor  of  the  cookhouse  below,  as  in  the  case  of  the 
house  shown  in  Figs.  1-3,  Sheet  I.  .     i  i  , 

At  other  times  it  is  put  outside  the  house.  As  the  upstairs  lodgers  have  no  con- 
venience for  getting  rid  of  rubbish,  much  is  stuffed  into  the  down  pipe,  choking  it, 
causing  it  to  leak,  and  saturate  the  walls  with  the  filthy  fluid,  oozing  from  its  imperfect 
ioints.   For  the  same  reason,  the  house  drain  also  is  frequently  obstructed. 

46.  Trapping,  disconnexion  and  ventilation  of  house  drains,  may  be  said  to  be 
unknown.  The  sewer  gas  has  a  free  channel  to  the  interior  of  the  house,  except  when 
the  drain  is  blocked  up  with  filth.  Even  houses  of  Europeans  may  be  found,  where 
waterclosets  and  baths,  within  the  house  or  in  a  veranda,  are  connected  to  the  drains, 
without  ventilation  or  disconnexion  of  the  soil-pipe,  and  without  any  proper  trap. 

47.  The  following  examples  will  give  an  idea  of  the  principal  varieties  of  house  con- 
struction. They  are  by  no  means  extreme  cases,  some  of  the  houses  are  quite  new,  and 
not  yet  fully  occupied.  These  will  illustrate  the  working  of  the  Building  Ordinance 
at  the  present  time. 

48.  Figures  4  to  12,  Sheet  IL,  show  the  arrangement  of  a  block  of  four  houses  in 
Taipingshan  Street,  They  are  of  a  somewhat  different  type  to  that  just  described, 
having  a  lane  at  the  back  of  them,  which  is  much  lower  than  the  street  above,  so  that 
the  basement  is  entered  at  the  ground  level  from  it.  Figs.  9-10.  The  cross  section.  Fig.  9, 
shows  the  intermediate  floors  or  "  cocklofts,"  A  and  B,  that  have  been  constructed 
between  the  original  floors,  and  the  ground  plans,  Nos.  4,  5,  6,  7,  8,  show  the  way  in 
which  they  have  been  subdivided  into  cabins. 

49.  The  following  is  the  number  of  inhabitants  and  the  cubic  space  per  head  : — 


facilities  for 
disposing  of 
rubbish. 


Want  of  traps, 
disconnexion, 
and  ventilation 
in  drain. 


Examples  of 
house  con- 
struction. 


Houses  in 

Taipingshain 

Street. 


No.  25. 

No.  23. 

No.  21. 

No.  19. 

Basement 

fNo. 

of  occupants  - 

11 

11 

10 

0 

[  Cubic  space  per  head 

604 

604 

665 

Ground  floor  - 

/Do. 
t  Do. 

do. 
do. 

do. 
do. 

Shop 

7 

822 

15 

383 

30 
192 

2nd  floor 

r  Do. 
\Do. 

do. 
do. 

do. 
do. 

20 
308 

17 

339 

14 
441 

Basement. 

Ground 
Floor. 

1st  Floor. 

2nd  Floor. 

Basement. 

Ground 
Floor. 

1st  Floor. 

2nd  Floor. 

Number  of  rooms  - 
Number  of  people  - 
Cubic  feet  per  head 

8 
10 

592 

12 
22 
388 

Unoccupied 

5 
11 

769 

8 
16 
370 

14 
41 

208 

10 
15 

658 

8 

1,058 

Number  of 
inhabitants  and 
cubic  space 
per  head. 


50.  Here  each  floor  is  lighted  by  two  windows  in  front,  and  the  cookhouse  has  also  a 
window,  by  which  the  smoke  principally  escapes,  but  which  is  of  little  use  to  the  main 
room. 

Bed  places  were  found  in  the  cookhouses.  In  one  of  these  houses  a  space  of  not  more 
than  about  2  feet  6  inches  square  was  boarded  off  beneath  the  narrow  stair  to  serve  as  a 
latrine,  that  is  to  say,  a  pot  was  kept  there.  In  other  houses  even  this  scanty  accommodation 
was  absent.  The  down  pipes  from  the  upper  storey  lead  into  the  basement,  one  was 
burst  and  had  flooded  the  place.  The  house  drains  lead  out  into  the  gulley  at  back,  and 
thence  their  course  could  not  be  positively  ascertained. 

51.  The  pair  of  new  houses  shown  in  Figs.  13-20,  Sheet  III.,  are  not  yet  fully  occupied. 
They  give  a  good  illustration  of  the  manner  in  which  additional  accommodation  is  gained 
by  introducing  floors  after  the  building  has  been  constructed.  An  ample  space  between 
floors  is  shown  on  the  plans  sent  in  for  the  approval  of  the  Inspector  of  Buildings,  which 
is  after  construction,  halved  by  the  introduction  of  the  cockloft.  In  this  case  it  will  be 
observed  that  in  the  rear  elevation  there  are  two  rows  of  windows  on  the  ground  floor. 
It  seems  more  than  probable,  therefore,  that  the  introduction  of  a  "  cockloft "  was 
contemplated  from  the  first  and  provision  made  for  it  in  the  design. 

The  number  of  inhabitants,  &c.  was — 


Lighting, 
ventilation, 
latrines,  and 
drainage. 


Description  of 
houses  in 
East  Street. 
Interme- 
diate floors 
apparently 
contemplated 
in  design. 


Number  of 
inhabitants  and 
cubic  space 
per  head. 


On  revisiting,  after  the  drawing  was  made,  it  was  found  that  several  new  partitions  had 
been  put  up. 

52.  There  are  no  chimneys  at  all  to  the  house.     All  the  smoke  escapes  by  the  Absence  of 
windows  into  the  narrow  lane  at  the  back.    The  only  light  which  penetrates  into  the  j^adeTate 
basement  is  that  which  finds  its  way  through  at  the  cookhouse,  and  that  which  enters  by  lighting  and 
the  small  area  grating  about  4  feet  by  2  feet,  in  the  street  in  front.    Not  only  these 
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Description  of 
No.  22,  Station 
Street. 
Cubic  space. 


Description  oi 
No.  22,  Market 
Street. 
Cubic  space 
per  head. 
Ventilation  of 
lower  storey. 


Houses  in 
lot  No.  203 
Taipingshan. 
Underground 
floors.  Alley 
ways  inade- 
quate for 
ventilation 
and  light. 


Description  of 
new  buildings 
in  Queen's 
Koad. 


Condition  of 
block.  Defec- 
tive drainage. 


Alleys  in  the 
middle  of 
property. 


Private  lanes. 


Verandas  over 
footpaths. 


Lodging 
houses  of 
labourers, 


basement  or  cellar  dwellings,  but  also  those  on  the  ground  and  upper  floors,  are  so  dark, 
on  account  of  the  obstruction  in  the  way  of  cabins  and  "  cocklofts,"  that  in  making  one's 
way  through  to  the  cookhouse  much  care  is  requisite  to  avoid  falhng  over  thino-s. 

53.  Kg.  21,  Sheet  IV.,  shows  No.  22,  Station  Street.  The  number  of  inhabitants  is 
given  in  the  drawing  and  the  cubic  space  per  head,  exclusive  of  the  cookhouse,  which  is 
separated  from  the  main  building  by  an  alley,  spanned  by  a  narrow  gangway.  It 
seems  almost  impossible  to  conceive  how  so  many  inhabitants  could  be  stowed  away 
in  so  small  a  space.  Indeed,  some  had  come  out  into  the  street  to  do  their  work,  namely 
picking  oakum. 

54.  Fig.  22,  Sheet  IV.,  gives  the  section  of  a  somewhat  less  crowded  building.  In 
the  upper  storey  25  chair  coolies  lodged,  having  erected  bunks  to  sleep  on.  Here  the 
cubic  space  per  head  amounts  to  400  on  the  upper  floors.  The  lower  storey  was  occupied 
by  seven  chairmakers,  who  used  it  as  a  workshop  and  dwelling.  It  should  be  noted  that 
the  only  ventilation  for  the  ground  floor  cookhouse  is  a  hole  3  feet  square  in  the  floor 
above,  so  that  the  whole  of  the  space,  nearly  50  feet  long,  is  lighted  from  one  end  only. 
In  none  of  these  buildings  is  there  any  such  thing  as  a  latrine. 

55.  Figs.  23-27,  Sheet  V.,  show  the  details  of  a  block  of  buildings  in  the  district  of 
Taipingshan.  It  will  be  observed  that  there  are  two  floors  below  the  level  of  the 
ground  on  the  one  side.  Also  that  the  middle  of  the  block  derives  its  sole  light  and 
ventilation  from  a  narrow  central  alley  arched  over  at  both  ends. 

The  ground  or  basement  floors  which  open  off  this  alley  are  chiefly  tenanted  by 
hawkers  of  vegetables.  They  wash  their  wares  in  the  alley,  and,  as  the  central  channel 
is  carelessly  laid,  the  whole  place  is  continually  damp  and  off'ensive. 

The  dwellings  of  these  unfortunates  are  quite  dark.  The  drainage  intended  by  the 
architect  is  shown  in  the  section,  a  square  channel  running  from  cookhouse  to  cookhouse. 
Some  of  these  dens  were  untenanted,  so  it  may  be  supposed  that  even  poor  Chinese 
shrink  from  inhabiting  such  holes  as  these. 

These  buildings  are  recent. 

56.  Figs.  28,  Sheet  VI.,  and  29,  Sheet  VII.,  show  the  plan  and  section  of  a  new  block 
of  buildings  abutting  on  Queen's  Road.  Here  again  the  ground  and  part  of  the  first  floor 
as  seen  from  that  street  are  below  the  level  of  the  interior  alley.  In  this  case  some 
improvement  may  be  seen  in  the  open  space  which  ventilates  the  cookhouses  of  the 
double  block  of  buildings  facing  Gough  Street.  In  practice,  however,  such  narrow 
openings  are  of  little  use,  as  they  soon  become  blocked  up  with  temporary  erections. 

57.  This  block  is  new  and  of  decidedly  superior  construction,  and  on  the  whole  well 
kept.  The  drainage,  however,  was  remarkably  defective ;  the  drain  from  the  central 
portion  of  the  block  passed  down  behind  the  retaining  wall  forming  the  back  of  one  of 
the  houses  facing  Queen's  Road,  and  out  under  its  floor  to  the  main  sewer.  Being  badly 
made,  leaky,  and  untrapped,  a  most  abominable  nuisance  ensued.  This  house  was 
intended  as  an  hotel  for  Europeans. 

58.  Figs.  26,  Sheet  V,,  and  28,  Sheet  VI.,  give  a  fair  idea  of  the  way  in  which  access 
to  the  interior  of  large  blocks  by  means  of  narrow  alleys,  the  inadequate  amount  of  light 
and  ventilation  which  they  afford  to  the  surrounding  buildings.  Instances  are  to  be 
found  where  the  backs  of  two  rows  of  buildings  are  separated  by  an  alley  about 
4  or  5  feet  wide,  and  where  this  narrow  space  has  been  divided  up  by  boarded  partitions. 
In  one  instance  the  alley  thus  obstructed,  is  public  property. 

59.  In  some  instances,  chiefly  on  the  level  ground,  near  the  harbour,  two  rows  of 
houses  face  a  central  lane,  whicli  runs  completely  through  the  lot  from  street  to  street, 
and  which  is  used  as  a  thoroughfare.  These  lanes,  as  well  as  the  narrow  gulleys, 
are  private  property  and  not  scavenged  by  Government.  In  blocks  built  on  in  this 
manner  inaccesssible  gullies  too  often  exist  between  the  backs  of  the  houses  on  one  lot 
and  of  those  on  the  next,  as  described  in  paragraph  43a. 

60.  In  Queen's  Road  and  some  otiier  streets,  permission  has  been  given  to  construct 
verandas  over  the  public  sidewalks.  These  would  afford  agreeable  shade  to  foot 
passengers,  Being  but  narrow,  and  much  obstructed  either  by  persons  looking  into 
shops  or  by  goods  temporarily  deposited,  they  are  of  but  little  advantage  to  the 
pedestrian,  whilst  the  verandas  above  are  so  substantially  built,  and  so  enclosed  with 
blinds,  that  they  amount  to  inhabited  spaces,  and  thus  the  width  of  the  street  is 
diminished  by  the  depth  of  the  veranda. 

61.  The  lodging  houses  of  common  labourers  are  often  very  much  crowded.  In  a 
row  of  eight  small  houses  428  inhabitants  were  found,  having  but  230  cubic  feet  of  space 
per  head,  exclusive  of  the  cookhouse.  These  houses  were  exceedingly  filthy.  They 
were  built  close  to  the  scarp  of  the  hill,  from  which  they  were  separated  by  a  narrow 
gulley  only,  which  was  wet  and  very  dirty,  and  without  proper  drainage. 
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PART  I. 
Section  3. 
Formation  op  Streets. — Side  Channel§. 

62.  As  there  were  no  wheeled  vehicles  till  quite  recently,  a  hard  road  surface  was  Formation  of 
considered  unnecessary,  except  to  protect  places  liable  to  wash  during  heavy  rains,  street  surface. 
Consequently  the  more  level  roads  have  been  made  with  decomposed  granite.  This 

forms,  in  dry  weather,  a  smooth  and  pleasant  surface  for  pedestrians,  but  is  incapable  of 
resisting  the  wear  and  tear  of  the  lightest  wheeled  vehicles.  Even  the  "  Jenrickshaws  " 
cut  it  up.    In  the  streets  used  by  them,  broken  granite  road  metal  is  now  being  laid. 

63.  The  streets  running  up  the  hill  from  the  harbour  are  far  too  steep  for  carriages,  Formation  of 
and  are  much  exposed  to  wash  during  heavy  rains.    To  resist  this  some  have  been  3"^^^^'^^^°^;^ 
formed  with  lime  concrete,  which,  when  well  made,  is  very  durable  under  the  traffic  to  a  steep  indite, 
which  they  are  exposed.    Others  are  paved  with  long  granite  blocks,  laid  transversely, 

each  alternate  block  being  raised  above  that  next  to  it,  in  order  to  give  a  foothold. 
Sometimes  the  paving  slabs  form  the  cover  stones  of  the  drains  beneath.  The  steepest 
streets  are  formed  into  flights  of  steps  with  sloping  landings  between  having  surfaces  of 
decomposed  granite  or  concrete. 

64.  The  side  channels  or  gutters  are  in  the  form  of  a  flat  segment  of  a  circle  of  granite  Gutters  and 
blocks,  set  in  cement,  or  of  concrete  rendered  with  cement.    Alongside  the  gutter  for  a  ^i^e  channels, 
width  of  about  3  feet  the  roadvfay  is  copcreted. 

65.  The  footpaths  are  either  paved  with  grnnite  squares,  or  formed  of  concrete.    The  Footpaths, 
centre  of  the  road  is  quite  as  much  used  by  pedestrians  as  the  side-walks,  which  are 

often  obstructed  by  the  stalls  of  hawkers,  who  pay  a  small  rent  to  the  owner  of  the 
adjacent  house  for  the  privilege  of  occupying  public  property. 


PART  I.  . 

Section  4. 
Public  Drains  or  Sewers. 

66.  The  public  sewers  appear  to  have  been  made,  rather  as  drains  to  carry  off  storm  General  plan 
water,  than  as  sewers  to  remove  from  habitations  the  foul  waters  usually  known  as  of  sewers,  their 
sewage.    Neither  their  form  nor  their  construction  is  that  which  is  considered  desirable  SrSn.''""' 
for  the  latter  purpose.    They  do  not  appear  to  have  been  made  on  any  general  plan,  but 

rather  to  have  been  constructed  from  time  to  time  as  the  necessity  arose,  and  they  seem 
to  have  been  designed  to  convey  the  storm  waters  and  perennial  flow  from  the  ravines 
above,  and  the  surface  water  of  the  streets  and  houses,  by  the  shortest  and  most  direct 
line  to  the  harbour,  into  which  they  discharge  their  contents  through  large  openings  in 
the  wharf  wall.  The  inverts  of  these  outlets  are  at  about  the  level  of  low  water  ordinary 
spring  tides.  They  are  not  provided  with  tide-flaps.  With  few  exceptions  no  attempt 
has  been  made  to  carry  out  the  afHuent  below  low-water  mark,  nor  to  select  positions  for 
outfalls  where  a  strong  tidal  stream  would  remove  it.  Consequently  deposit  takes  place 
at  their  mouths,  and  hence  at  low  tide  there  is  a  roost  offensive  smell  along  the  whole 
harbour  front. 

67.  Several  of  the  large  sewers  are  carried  under  private  property  apparently  without  Public  sewers 
any  necessity;  for  example,  the  drain  down  Peel  Street,  which  is  apparently  taken  ™ng under 
out  of  its  natural  course  to  run  under  church  property  and  beneath  the  United  Club  perty!^ 
House.    Tliat  down  Ladder  Street  passes  under  the  dwellings  on  lots  71  and  48.  That 

down  Po-yan  Street  passes  under  the  Shin-Ping  Theatre,  and  that  down  Poutid  Lane, 
after  running  under  a  block  of  dwelling-houses,  unites  with  it,  and  the  joint  stream 
flows  beneath  a  block  of  private  property  as  far  as  Lower  Lascar  Row.  Many  other 
instances  will_  be  seen  by  reference  to  the  plan.  The  probable  explanation  of  these 
eccentricities  is,  that  the  sewer  was  constructed  along  the  bed  of  some  natural  water- 
course, which  was  afterwards  filled  in  and  built  upon,  the  existence  of  the  drain  being 
forgotten.  In  some  instances  sewers  have  been  constructed  along  private  lanes,  which 
have  subsequently  been  closed  and  built  upon.  (Example,  drain  near  harbour-master's 
office  UTider  lot  228  ;  that  under  property  of  Peninsular  and  Oriental  Companv.) 

68.  Some  of  the  more  common  forms  of  sewer  are  shown  in  Figs.  30-34,  Sheet  VIII.,  Section  of 
and  40-43,  Sheet  IX.    Figs.  34,  35,  36,  37,  Sheet  VIII.,  show  some  improved  forms 
recently  adopted.     In  some  short  branches,  square  and  half-barrel  brick  drains  are 

used,  but  they  are  not  common.  There  is  no  example  of  an  earthenware  pipe  sewer ; 
the  reason  given  for  not  using  them  being,  that  they  afford  no  facilities  for  opening  and 
cleaning. 

B  4  . 
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Absence  of 
deposit  in 
upper  parts 
of  town. 
Deposit  in 
lower  parts. 


Want  of  catch- 
pits  to  retain 
\rasliings  from 
hills  above 
town. 


Manholes. 
Ventilation. 


Street  gulleys. 


69.  Though  the  forms  of  the  sewers  are  not  those  usual!}  considered  suitable  for 
the  conveyance  of  sewage  or  even  slopwater,  still,  thanks  to  the  very  steep  falls  which 
they  possess,  those  above  Queen's  Road  are  usuall}'  quite  free  from  sediment.  A 
considerable  amount  of  sand  and  sludge  is  deposited  in  the  more  level  portions  of  the 
sewers  where  they  cross  the  low  and  flat  district  of  Sheung-Wan  from  Queen's  Road 
to  the  sea.    Here  the  drains  must  be  opened  and  cleaned  annually  or  biennially. 

70.  During  heavy  rains,  a  large  amount  of  sand  and  mud  is  brought  down  from  the 
hill  sides  above  the  town,  and  deposited  in  the  harbour  at  the  mouth  of  the  sewer. 
With  the  exception  of  a  series  of  catch-pits  at  the  head  of  the  sewer  which  receives  the 
waters  of  the  Glenealy  ravine,  no  adequate  arrangements  exist  to  prevent  or  mitigate 
this  evil. 

71.  No  manholes  exist,  and  therefore  when  a  sewer  has  to  be  examined,  the  street 
must  be  broken  up. 

72.  There  are  no  special  ventilating  openings  either  inlet  or  outlet,  nor  does  the 
necessity  for  ventilation  appear  to  have  been  recognised.  The  drains  which  receive 
the  waters  of  ravines  above  the  town  have  open  mouths  at  their  upper  ends  or  intakes, 
and  so  they  are  to  some  extent  ventilated.  Where  the  drain  does  not  run  up  to  the 
hill  side  there  is  no  proper  ventilation.  For  instance,  the  drain  along  Old  Baily  Street 
terminating  in  Caine  Road.  In  one  instance,  that  in  Peel  Street,  the  natural  ventilation 
of  the  sewer  has  been  prevented  purposely  by  the  construction  of  a  trap  at  top.  Thus 
the  uprising  sewer-gas  has  no  means  of  escape  except  hy  untrapped  house  drains  and 
gulley  holes. 

73.  Some  few  gulley  holes  are  trapped  in  the  usual  manner  with  water  traps.  More 
often  they  are  closed  with  an  iron  flap,  which  too  frequently  will  not  shut  on  account 
of  a  stone  getting  under  its  lip,  or  because  of  the  rusting  of  the  pivots. 


Extension  of 
water  supply 
decided  on. 
Present 
available 
daily  supply. 


Waste  of 
Witter. 
Absence  of 
regulations  for 
its  prevention. 

Number  of 
house  services. 


Intermittent 
supply. 


Supply  from 
public  street 
fountains  or 
hydrants. 


Want  of  ball 
valves  and 
cisterns. 


PART  L 

Section  5. 
Water  Supply. 

74.  The  necessity  for  an  increased  water  supply  being  fully  recognised,  and  the  plans 
for  obtaining  it  being  under  consideration,  it  is  unnecessary  to  describe  the  existing  works 
in  detail.  The  quantity  now  available  in  dry  weather  cannot  exceed,  at  the  most  liberal 
estimate,  six  gallons  a  head  a  day.  This  is  but  a  paltry  supply  for  a  tropical  city,  but 
with  the  strictest  economy  and  great  equality  of  distribution,  it  might  suffice  for  the  bare 
wants  of  life,  drinking  and  cooking. 

75.  One  would  reasonably  anticipate  that,  the  supply  being  so  small,  the  most  stringent 
regulations  were  enforced  to  prevent  waste  and  misusage.  Not  so,  however.  There  are 
no  byelaws,  either  for  regulating  the  construction  of  house  services,  with  a  view  to  prevent 
loss  from  leakage,  or  imposing  penalties  for  wilful  waste. 

76.  There  are  about  1,877  house  services  in  the  town,  a  large  proportion  of  whicli 
are  to  the  houses  of  Europeans.  No  new  house  services  are  now  permitted  to  be 
connected,  on  the  plea  of  the  insufficiency  of  the  suppl}'. 

77.  To  economise  water,  the  Pok-fullam  supply  is  distributed  on  the  intermittent 
principle,  conducted  in  a  manner  which  subjects  it  in  the  highest  degree,  to  all  the  well- 
known  dangers  and  inconveniences  appertaining  to  that  system.  The  water  from  W^ong- 
na-Chong  dam  is  not  actually  turned  off  daily,  but  the  pipes  are  so  small  that  the  supply 
is  virtually  intermittent,  at  the  western  extremity  of  the  district  which  it  supplies. 

78.  Those  who  have  no  services,  must  get  water  from  the  public  street  fountains 
(hydrants),  at  which  the  supply  is  also  intermittent,  either  fetching  it  themselves  or 
paying  water-carriers  to  do  so.  The  usual  charge  for  this  is  one  dollar  (,^1.00)  f  )r  60 
to  100  pairs  of  buckets,  or  for  from  600  to  1,000  gallons,  according  to  the  distance  or 
height  to  which  it  is  to  be  carried.  In  the  early  morning  these  water-carriers  assemble 
with  their  buckets  round  the  street  fountains,  and  wait  for  the  water  to  be  turned  on. 
When  this  happens  a  general  scramble  takes  place.  Outsiders  have  little  chance  with 
the  professionals,  and  the  supply  is  often  shut  off  before  all  can  get  their  turn.  Those 
who  go  themselves  to  fetch  water  are  usually  poor  people ;  if  they  do  not  succeed  in 
filling  their  buckets,  nothing  remains  for  them,  but  to  go  and  seek  their  day's  supply  a 
long  way  off,  from  the  water-holes  aud  rivulets  on  the  hill  sides. 

79.  Few  house  services  are  provided  with  ball  cocks;  in  many  cases  there  is  no  proper 
cistern.  An  ordinary  plug  tap  is  left  open  at  night,  so  that  when  the  water  is  turned  on 
such  vessels  as  may  be  provided  for  it  may  be  filled,  when  the  tap  may,  or  may  not,  be 
closed. 
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80.  The  water  is  turned  on  at  2  a.m.  till  about  5  a.m.    At  this  early  hour  the  Time  and 
detection  of  waste  is  most  difficult.    The  whole  town  is  served  at  once,  and  when  this  is  ^rv^g.*"^ 
finished  the  water  is  shut  off  at  the  service  reservoir.    Consequently  the  services  in  the  Mains  emptied 
lower  parts  of  the  town  completely  empty  the  main  m  the  higher  districts.    Air  enters  of pouftioTfnd 
throuo-h  open  or  leaky  services,  to  replace  the  escaping  water,  and  thus  there  is  great  delay  in  case 
danger  of  foul  gas,  or  even  sewage  being  drawn  into  the  mains  along  with  it.    In  the 

event  of  fire  also  the  pipes  must  be  refilled  before  pressure  can  be  obtained,  an  operation 
further  delayed  by  the  escape  of  water  meanwhile  by  the  open  house  services. 

81.  Much  water  is  drawn  from  shallow  wells,  which  are  often  situated  in  the  cook-  Supply  from 
houses  close  to  the  house  drain.    The  accompanying  table  gives  the  analyses  of  the  ^' 
water  from  some  of  these  wells.    There  can  be  no  doubt  but  that  in  many  cases  much 
dangerous  contamination  exists. 

Analyses  of  Hong  Kong  Waters. 


Date 

Smell  when 

Phosphoric 

Parts  per  Million. 

Grains  per  Gallon. 

1  . 

S 
'S 

■a 

a  ' 

a 

Desceipiion  of  Sampie. 

when 
drawn. 

heated  to 
100°  F. 

Acid  in 
Phosphates. 

Free  Ammo: 

Albumenoi' 
Ammonia. 

Chlorine 
Chlorides. 

Nitrogen 
Nitrates. 

Oxygen  £ 
sorbed 
four  hours 
80°  F. 

Total  So: 
Matter  dri 
at  212°  F. 

Degree  of  H 

s 

A. 

WeU  at  Idle  Wild  House 

12/8/81 

Very  faint 

Trace 

0 

•006 

0^036 

0-8 

Not 

0-0140 

4-0 

1 

-2 

determined. 

B. 

«          ?>  )) 

11/2/82 

None 

)j 

0 

•008 

0-028 

0-8 

0-052 

0-0140 

3-0 

1 

•2 

No.  1. 

Well  in  Yue  Hing  Lane 

3/1/82 

Distinct 

Traces 

1 

•220 

0-224 

4-4 

0-298 

0-3640 

25-0 

10 

•0 

(Island  lot  No.  48.) 

J3 

2. 

From  sewer  at  Tannery 

3/1/82 

jj 

None 

0 

•036 

0-100 

1-0 

0-0314 

0-0462 

4-2 

1 

-8 

Lane. 

51 

3. 

Well  at  Jardine  Bazaar, 

9/1/82 

None 

None 

0 

■022 

0-070 

4-4 

0-231 

0-0350 

15-7 

6 

•0 

11  and  13. 

*> 

4. 

Well  at  Wanehai  lload  - 

9/1/82 

Faint 

None 

0 

140 

0-096 

11-8 

0-611 

0-0420 

50^7 

15 

•6 

)> 

5. 

Well  at  Hollywell  Road  - 

23/1/82 

Distinct 

Very  heavy 

1 

720 

0-132 

5-6 

0-513 

0-0630 

25-3 

8 

•4 

trace. 

JJ 

6. 

Well  at  44,  Temple  Street, 

27/1/82 

None 

Trace 

0 

026 

0-084 

27-4 

0-750 

0-0350 

66-0 

7 

-8 

Tah-mah-ti. 

>» 

7. 

Well  at  General  Post  Office 

1/2/82 

Distinct 

0 

024 

0-076 

6-5 

0-582 

0-0350 

26-2 

9 

-0 

8. 

Well  at  Chartered  Bank  - 

1/2/82 

Faint 

None 

0 

020 

0-048 

35-0 

0-254 

0-0280 

74-7 

14 

•6 

9. 

Well  in  Ag  Euk  Lane 

9/2/82 

Distinct 

Heavy 

0 

628 

0-124 

9-7 

0-421 

0-0630 

34-0 

11 

•6 

traces. 

10. 

Well  in  Chu  Toong  Lane- 

9/2/82 

Faint 

Very  heavy 

1 

748 

0-362 

9-6 

0-156 

0-1820 

34-9 

10 

4 

traces. 

» 

11. 

Well  in  Yu  Yam  Lane 

14/2/82 

?> 

Heavy 
traces. 

8 

600 

0-424 

14-4 

1-210 

0-1330 

59-6 

16 

0 

12. 

Well  at  17,  Upper  Lascar 
Bow. 

Well  at  20,  Cleverly  Street 

14/2/82 

Very  faint 

') 

0*160 

0-068 

U-2 

0-874 

0-0350 

53-2 

18 

0 

13. 

1/3/82 

Distinct 

Traces 

0 

172 

0-276 

7-7 

0-335 

0-0840 

25-0 

6 

4 

» 

14. 

Well  at  18,  Cleverly  Street 

1/3/82 

Faint 

Heavy 
traces. 

3- 

520 

0-192 

41-6 

0-300 

0-0770 

92-2 

6 

6 

15. 

Well  in  Kwai  Wa  Lane  - 

4/3/82 

j> 

1- 

400 

0-088 

1-9 

0-060 

0-0350 

8-4 

3 

0 

16. 

Well  at  19,  Hellier  Street 

4/3/82 

1- 

850 

0-104 

2-8 

0-083 

0-0420 

10-6 

3 

8 

Note. — All  the  samples  were  turhid,  the  majority  of  them  being  very  much  so.  When  the  suspended  matters  had  subsided  in 
all  the  samples  the  supernatant  water  was  clear  and  bright.  Nos.  1,  4,  5,  7,  9,  10,  11,  12,  13,  14,  and  15  contained  nitrites,  some 
of  them  only  in  traces,  others  in  quantity,  but  in  no  case  was  the  amount  determined. 


Laboratory,  Government  Civil  Hospital,  (Signed)       Hugh  McCallum, 

Hong  Kong,  25th  March  1882.  Analyst, 


82.  From  some  of  these  wells  water  is  publicly  sold  at  the  following  rates  :  Sale  of  water 
At  Nos.  18  a,nd  20,  Cleverley  Street,  one  dollar  for  350  "tickets."    The  ticket  is  a  ^eiTs^"''^*^ 

slip  of  bamboo,  given  as  a  receipt  for  a  pair  of  buckets,  or  about  10  gallons.  The  price  Prices  paid, 
therefore  is  at  the  rate  of  1^0.28,  or  I2^d.  per  1,000  gallons  at  the  well's  mouth,  not 
including  cost  of  carriage.  At  Kai-Wah-Lane  No.  2,  the  price  at  the  well's  mouth  is 
250  tickets  for  ^1 .00  to  regular  customers,  or  1^.  4d.  per  1,000  gallons.  Strange  coolies 
pay  3  cash  for  a  pair  of  buckets.  Delivered  in  the  house,  the  charge  is  100  tickets  for 
$1 .00,  OY  3s.  9d.  ])er  1,000  gallons.  In  Square  Street  there  is  a  water  depot  where 
water  is  collected  in  buckets  from  the  hydrants.  This  is  sold  and  delivered  at  the  house 
for  10,  15,  or  20  cash  a  pair  of  buckets,  according  to  distance,  height  of  house,  &c.  At 
West  Point  a  water-carrier  charges  ,$'0.30  a  month  to  deliver  a  pair  of  buckets  a  day 
(3.9.  9d.  per  1,000  gallons).  There  are  about  300  men  who  make  their  living  by  carrying 
water.  In  many  Chinese  families  it  is  the  duty  of  the  cook  to  fetch  the  water.  If  he  is 
too  late  to  get  it  from  the  street  fountain  he  must  go  to  the  hill  side. 

83.  An  uniform  rate  of  2  per  cent,  on  the  assessed  annual  rental  is  levied  on  all  tenements  Government 
in  the  city,  whether  they  are  provided  with  services  or  not.  No  extra  charge  is  made  ii^e*^i[J^*%f 
for  waterclosets,  baths,  gardens,  or  even  fountains.    The  fortunate  possessor  of  a  house  Us^mcidence. 
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Supply  of 
shipping  and 
military 
establishments. 


service  may  enjoy  all  these  luxuries  free  of  extra  cost,  whilst  his  less  favoured  neighbour 
has  to  pay  extra  for  fetching  a  scanty  supply  of  water,  perhaps  brought  from  a  source  of 
doubtful  purity. 

84.  The  shipping  is  supplied  by  water  boats  from  streams  on  the  eastern  and  western 
extremities  of  the  town.    The  military  establishments  have  an  independent  supply. 
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PART  I. 

Section  6. 

Scavenging. — Removal  of  Excreta  and  Rubbish. — Public  Latrines,  &c. 

85.  As  a  general  rule  throughout  Hong  Kong,  in  accordance  with  time-honoured 
Chinese  practice,  human  excreta  are  removed  by  hand,  on  what  may  be  called  the 
"  pail"  system.    Neither  deodorisation  or  disinfection  of  any  kind  is  attempted. 

86.  In  many  European  houses  waterclosets  are  used  in  connexion  witli  the  town 
drains,  but  they  are  for  the  use  of  Europeans  only ;  the  method  just  mentioned  being 
used  for  the  native  servants. 

87.  In  some  public  buildings  the  use  of  dry  earth,  or  more  properly  decomposed 
granite,  has  been  partially  introduced. 

88.  As  in  the  Chinese  cities  of  the  mainland,  the  men  of  the  working  classes  resort  to 
public  latrines.  Only  in  the  houses  of  the  more  wealthy  is  there  any  latrine  accommo- 
dation for  men.  Women  and  children  of  all  classes  use  pots,  generally  kept  under  their 
beds.  In  coolie  houses  where  there  are  no  women,  there  is  fiequently  a  total  absence 
of  any  provision  for  this  purpose. 

89.  There  are  25  public  latrines  in  the  city  of  Victoria,  having  in  all  565  seats,  the 
number  in  each  varying  from  2  to  51.  These  latrines  are  built  and  owned  by  private 
persons  as  a  business  speculation.  Their  construction  and  management  is  supervised  by 
Government,  who  levy  a  tax  of  ^0.60  per  seat  per  annum.  The  latrine  owner  derives 
his  profit  (said  to  be  very  large)  from  the  sale  of  the  manure  collected,  and  from  fees  of 
1  or  2  cash  paid  by  those  using  them,  according  as  paper  and  a  cigarette  are  furnished 
or  not. 

90.  These  latrines  are  large  buildings  generally  standiiig  among  or  in  close  proximity 
to  dwellings  or  shops.  They  contain  a  number  of  small  open-topped  compartments  with 
a  half-door  in  front.  In  each  compartment  is  a  sort  of  seat  or  rather  platform  under 
which  is  a  wooden  tub  to  receive  the  excreta.  Stoneware  jars  also  are  presided  to 
receive  urine.  Beyond  this  no  attempt  is  made  to  separate  the  solid  from  fluid  products. 
Some  latrines  have  two  storeys,  notably  that  on  the  Praya,  of  51  seats,  to  which  between 
three  and  four  thousand  persons  resort  daily.  In  one,  the  seats  are  on  the  upper  floor, 
sheet  metal  shoots  leading  down  to  tubs  on  the  floor  below,  an  objectionable  arrange- 
ment, for  there  is  no  means  of  cleaning  the  shoots.  On  the  whole  the  existing  latrines 
are  ofi^ensive  and  a  nuisance,  both  as  to  position  and  construction,  and  they  are  so 
crowded  as  to  render  improvements  as  to  maintenance  veiy  difficult. 

91.  The  night-soil  from  these  latrines  is  removed  daily,  in  covered  tubs,  by  the 
Government  scavenging  contractor  to  collecting  junks,  and  in  them  it  is  conveyed  to 
Lap-sap- Wan,  a  bay  on  the  west  of  tlie  town,  where  it  is  returned  to  the  latrine 
proprietors,  who  receive  it  on  board  their  junks,  in  which  it  is  conveyed  away  to  Canton 
or  elsewhere.  For  this  removal  the  proprietor  pays  the  contractor  at  the  rate  of 
.^0.03  per  picul  (I  picul  =  I33i  lbs.). 

9:^.  The  scavenging  contractor  performs  the  following  duties  : — 

He  furnishes  the  necessary  gangs  of  men  for  sweeping  the  streets  daily,  removing  the 
rubbish  collected  with  that  in  the  public  dust  bins,  nine  in  number. 

He  removes  the  night-soil  and  rubbish  from  the  Government  offices,  the  gaol,  and 
public  buildings. 

He  provides  boats  with  crews,  which  come  alongside  the  Praya  at  specified  points, 
between  the  hours  of  5  a.m.  and  7  a.m.  in  summer  and  5  a.m.  and  8  a.m.  in  winter.  In 
these  boats  he  receives  and  removes  to  Lap-sap-Wan  street  sweepings,  rubbish,  and 
night-soil.  The  former  is  thrown  on  the  beach,  the  latter  transferred  to  junks  as 
described. 

Eleven  of  these  boats  are  for  the  reception  of  night-soil,  and  10  for  rubbish. 

In  the  night-soil  boats  he  receives  all  night-soil  which  is  brought  from  private  houses  as 
well  as  that  which  he  brings  from  the  Government  buildings  and  from  the  public  latrines. 
The  latter,  being  the  property  of  the  latrine  owners,  is  conveyed  in  separate  tubs,  the 
rest  in  bulk  in  the  hold  of  the  boat.  House-to-house  collection  forms  no  part  of  his 
duty.    The  rubbish  boats  receive  any  rubbish  that  may  be  brought  by  private  persons, 
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that  collected  in  sweeping  the  streets  or  removed  from  the  public  dust-bins.  The 
contractor  receives  no  payment  from  Government  for  this.  His  emoluments  are  derived 
from  the  value  of  the  manure  collected  by  him,  or  brought  to  his  boats,  and  from  the 
small  freight  paid  to  him  by  the  latrine  proprietors  for  the  conveyance  of  the  products 
of  their  estabhshments. 

93.  The  city  of  Victoria,  therefore,  pays  nothing  out  of  public  funds  for  scavenging,  ^"'^^^  of 
the  manurial  value  of  the  matter  collected  being  more  than  equal  to  the  cost  of  contra^"^ 
performing  this  office ;  nay  more,  such  is  the  reputed  value  of  the  manure  obtained  that 

many  tenders  for  this  contract  have  been  received  in  which  the  applicants  offer  to  pat/ 
various  sums  up  to  ^$'3,800  per  annum  for  the  contract. 

94.  The  actual  contractor  for  several  years  past,  pending  the  settlement  of  the  general  Present  con- 
question  of  sanitation,  has  had  no  formal  contract.    He  has  continued  to  perform  the  formal  agree-** 
work  on  verbal  agreement  only,  according  to  the  regulations  drawn  ap  for  the  last  actual  ment. 
contract. 

95.  Notwithstanding  the  recorded  opinion  of  the  Surveyor  General  to  the  contrary,  it  The  contract 
appears  reasonable  to  suppose  that  the  contractor  makes  a  handsome  profit  by  his  profitable!^ 
operations.    Otherwise  he  would  not  continue  to  do  the  work,  as  he  is  in  no  way  legally 

bound  to  do  so.  It  seems  quite  impossible  to  form  any  real  estimate  of  the  profits  of 
the  contractor.  There  can  be  little  doubt  that  he  is  largely  interested  in  the  general 
trade  in  manure.  Later  on  the  information  which  has  been  collected  as  to  the  use  and 
value  of  night-soil  as  manure  will  be  given. 

96.  The  house-to-house  collection  of  night-soil  takes  place  as  follows : —  House-to-house 

TIM  IT  •  1  collection. 

The  contents  of  the  house  pots  are  removed  daily,  every  second  day,  or  twice  a  week, 
according  to  the  means  or  taste  of  the  inhabitants,  by  labourers  who  are  paid  by  the 
occupants  of  the  houses,  excepting  in  a  few  rare  cases  which  will  be  mentioned  further 
on.    In  houses  where  there  are  women,  females  perform  this  office. 

97.  It  must  be  clearly  understood  that  these  night-soil  coolies  are  noi  the  employees  Night-soii 

of  Government  nor  of  the  night-soil  contractor.  With  the  exception  of  certain  police  by^M^bitants^ 
regulations  as  to  the  manner  and  times  of  working  in  the  public  streets,  they  are  under  no  not  by  con- 
control  whatever.  With  regard  to  private  houses,  European  or  Chinese,  there  is  no 
regulation  as  to  how  often  the  removal  shall  be  eflected,  no  fixed  scale  of  charges  for 
doing  so.  This  is  entirely  settled  between  the  coolie  and  the  person  employing  him  (or 
her).  This  should  be  distinctly  understood,  as  it  is  a  point  on  which  much  misapprehen- 
sion prevails,  even  amongst  residents. 

98.  The  following  are  the  rates  usually  paid  for  this  service  : —  Rates  charged 

Per  month.  for  house-to- 
house  coUec- 
tion. 

Daily  removal,  European  and  wealthy  Chinese  houses,  per  house  -  SO.50  to  1 .00 
Every  second  dat/,  Chinese  family  houses,  per  family  -  -  -      0.30  to  0.40 

Twice  a  week,  second-class  Chinese  dwellings,  per  pot  or  family        -      0.10  to  0.15 

99-  Kitchen  slops  and  vegetable  refuse  are  often  kept  for  the  pigs.    Sometimes  the  Pigwash 
occupant,  or  one  of  the  servants  keeps  a  pig  in  the  outskirts  of  the  town.    Sometimes  a 
pig  keeper  fetches  the  pig  wash,  and  in  return  for  it,  carrys  away  the  dry  rubbish  and 
ashes. 

100.  Sometimes  on  the  outskirts  of  the  town,  notably  on  the  extreme  east,  gardeners  Gardeners 
collect  night-soil  from  house  to  house,  sometimes  giving  the  occupant  a  few  vegetables  H^^^^ 
or  a  fowl  on  feast  days,  in  return  for  the  manure  and  pig  wash  which  they  receive. 

The  villagers  come  across  from  Kowloon,  and  take  away  a  great  quantity  of  urine. 

101.  With  these  relatively  unimportant  exceptions,  it  may  safely  be  said  that  excreta  Excreta  have 
have  no  direct  value  to  the  inhabitants  of  Victoria,  and  that  in  some  way  or  another  all  have^rpay^' 
have  to  pay  for  their  removal.    In  this  very  important  point  the  townsman  differs  from,  for  removal, 
the  villager,  either  in  Hong  Kong  or  on  the  mainland.     The  excreta  have  an  indirect 

value  by  reducing  the  cost  of  sweeping,  &c.  to  the  community  at  large. 

102.  In  reference  to  a  suggestion  that  the  monopoly  of  night-soil  should  be  given  to  a  Argument  in 
contractor,  the  Tung-Wa  Hospital  Committee  objected  that  to  do  so  would  increase  the  stltemenV^'* 
cost  of  removal,  the  coolie  who  carried  it  away  no  longer  being  able  to  dispose  of  the 
manure,  and  that  therefore  he  would  charge  more  for  his  services.  There  is,  however, 
evidence  to  show  that  no  appreciable  proportion  of  night-soil  is  disposed  of  by  the 
collectors  with  profit  to  themselves.  The  limited  amount  of  cultivation  near  the  city  is 
against  such  a  supposition.  The  inspectors  of  nuisances  having  been  posted  on  the  roads 
leading  from  the  town,  reported  that  a  few  buckets  only  passed  them.  Again,  the 
Government  contractor  derives  part  of  his  profit  from  the  night-soil  voluntarily  brought 
to  his  boats.    If  a  serious  proportion  went  elsewhere  he  would  be  sure  to  complain, 
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more  often  than  he  does.  Again,  if  he  made  any  regular  payments  to  the  collectors  for 
bringing  it  to  him  he  would  not  fail  to  bring  this  expense  forward  in  stating  the  cost  of 
his  work,  and  would  know  exactly  the  numbers  so  employed.  Whereas,  in  reply  to  a 
question  as  to  the  probable  number  of  persons  employed  in  this  manner,  he  stated  that 
on  "  Moon  Cake"  festival  he  regaled  some  500  people  with  cakes,  and  remarked  that  he 
thought  that  more  had  presented  themselves  than  were  really  engaged  in  this  trade. 

103,  The  night-soil  coolies  commence  work  in  the  Chinese  quarters  about  1  a.m.,  and 
proceed  to  the  European  houses  somewhat  later.  Each  carries  a  pair  of  buckets, 
suspended  from  either  end  of  a  bamboo.  The  pots  are  brought  out  into  the  street  and 
emptied  into  one  bucket,  and  they  are  rinsed  with  a  little  water,  which  is  carried  in  a 
third  small  bucket  for  that  purpose  ;  or  in  the  other  bucket.  The  first  rinsings  are  added 
to  the  night-soil,  the  second  are  put  back  into  the  water  bucket  so  as  to  avoid  diluting 
the  sewage.  The  water  used  for  rinsing  undoubtedly  finds  its  way  into  the  drains. 
Thus  at  the  very  outset  one  of  the  great  advantages  claimed  for  the  bucket  system, 
namely,  the  exclusion  of  human  excreta  from  the  sewers,  is  partially  annulled  when  both 
buckets  are  full,  the  coolie  takes  them  to  the  receiving  junk  where  he  empties  and  rinses 
them.    Police  regulations  provide  that  the  buckets  shall  be  furnished  with  covers. 

104.  The  following  are  the  results  of  the  examination  of  100  houses  in  Taipingshan  : — 

Number  of  houses  -  -  -  -  -  100 

5,       „  families  -----  794 

„  pots  used       -  642 
„       „  floors  -  226 

„       „  brothels         -  -  -  -  .9 

„       ,,  houses  having  shops  on  the  ground  floor         -  41 
Number,  of  houses  1  storey  high       -  -  -  14 

jj  >}     2  ,,         -         -         -  46 

»>     3  ,,         -  -  -  40 
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season  of  year. 


Number  of  houses  where  removal  takes  place  daily  - 
„  „  „       „        every  second  day 

„  „  „  twice  a  week 


100 

28 
49 
23 

100 

105.  As  the  manurial  value  of  the  night-soii  must  enter  into  any  calculations  con- 
cerning as  to  the  cost  of  its  removal  or  disposal,  it  will  be  well  to  consider  the  Chinese 
methods  of  applying  its  application.  To  do  so  thoroughly,  however,  would  be  to  write 
a  treatise  on  Chinese  agriculture. 

106.  The  following  are  the  leading  facts  that  have  been  ascertained.  It  must  be 
remembered  that  Hong  Kong  is  somewhat  differently  situated  to  cities  on  the  main- 
land, for  there  is  but  little  cultivated  ground  in  the  immediate  neighbourhood.  Most 
of  the  manure  is  taken  to  Canton  and  far  beyond  it.  Hence  the  cost  of  freight  enters 
into  the  consideration  of  the  value.  Human  excreta  are  highly  prized  by  the  Chinese 
farmer  as  manure.  They  are  used,  sometimes  mixed  with  ashes  or  refuse,  as  a  compost, 
but  more  often  diluted  with  water  as  a  liquid  manure,  according  to  the  nature  of  the 
crop  to  which  they  are  applied. 

107.  Whatever  may  be  the  uses  to  which  they  are  put,  whatever  be  their  relative  value, 
there  can  be  no  doubt  that  the  solid  and  liquid  excreta  are  used  for  distinct  purposes, 
and  the  greatest  care  is  taken,  both  in  Canton  and  the  villages,  to  keep  them  separate. 
In  Hong  Kong  the  solid  is  most  valuable.  Urine  does  not  pay  for  transport.  The 
contractor  will  allow  a  boat  to  load  with  urine  close  to  his  collecting  junk,  but  if  he 
see  any  solid  matter  being  shipped,  he  is  not  slow  in  making  complaints  to  the  inspectors 
of  nuisances.  Again  he  states,  that  the  matter  collected  fi-om  house  to  house,  being 
largely  mixed  with  urine,  is  little  more  than  half  the  value  of  that  from  the  public 
latrines,  where  more  complete  separation  takes  place.* 

108.  It  is  scarcely  possible  to  ascertain  the  actual  selling  price  of  this  manure.  It 
varies  considerably  at  different  seasons  of  the  year.  The  chief  demand  is  from  April 
to  September,  when  it  is  used  to  manure  the  mulberry  trees  in  the  silk-producing  districts 
above  Canton. 


*  These  statements  of  the  relative  value  of  the  solids  and  fluids  are  at  variance  with  the  recorded  opinion  ot 
English  chemists.  Our  object,  however,  is  not  to  reform  Chinese  agriculture,  but  to  find  the  best  existing 
market  for  the  refuse  of  Hong  Kong. 
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109  The  contractor  gives  the  following  prices  delivered  in  Canton  : —  Prices  as 

Manure  from  public  latrines,  ^0.17  to  ^0.20  per  picul=105.  8^d.  to  12*.  7d.  per  ton. 
Manure  from  house-to-house  collection,  $0.10  to  ,^0.12  per.  picul=6^?.  3c?.  to  7s.  6d. 

per  ton.  .  ...        .  . 

Dr.  Kerr,  of  the  London  Mission  Hospital  m  Canton,  made  some  mquiries,  and  gives 
the  price  at  ^0.15  per  picul=9*.  5d.  per  ton  for  this  manure  at  Canton.    This  the 
same  value  was  also  given  in  Singapore. 

no.  The  average  daily  amount  removed  is  stated  by  the  contractor  to  be —  m^TdX 
From  public  latrines  -  -  -  -    100  piculs. 

From  house-to-house  collection      -  -  -    300  „ 

Total  -  -    400  „ 


To  check  these  statements,  the  number  of  buckets  emptied  into  the  receiving  junks 
were  tallied  and  contents  weighed  on  three  successive  days.  The  average  quantity 
removed  per  diem,  as  thus  determined,  was  found  to  be  541  piculs  or  72,131  lbs.  a  day. 
Again,  the  sailings  of  the  junks  for  Ca.ntou  were  noted  for  a  fortnight  with  the  nominal 
cargo  in  each.  This  gave  615  piculs  as  the  daily  average.  On  the  whole,  the  agree- 
ment of  these  results  is  as  near  as  can  be  expected.  Taking  600  piculs  as  the  daily 
amount  removed,  or  80,000  lbs.,  the  quantity  disposed  of  per  man,  woman,  and  child 
per  day  of  mixed  excrement  is  ^'^'"""gfooV'""'    "  '        "  "  "  "    9  7  ozs. 

Dr.  Parkes  gives  as  the  average  amount  of  a  population,  man,   

woman,  and  child  -  Solid  2^  oz. 

Fluid  40 

 42-5  oz. 


Now  the  majority  of  the  population  are  grown  men,  whose  average  solid  excrement 
is  given  by  various  authorities  as  ranging  in  weight  from  3 '5  ozs.  to  7"0  ozs.  and  even 
reaching  14  ozs.  In  Coldbath-fields  prison  the  average  weight  was  8 '55  ozs.  a  day. 
A  vegetable  diet  greatly  increases  the  quantity,  that  of  some  Bengalee  prisoners 
was  12  ozs.  Since  Chinese  subsist  principally  on  vegetables,  and  since  much  urine  is 
obviously  removed  together  with  fasces,  it  seems  certain  that  a  considerable  quantity  of 
faecal  matter  escapes  collection. 

PART  II. 

Defects  of  existing  State  of  Sanitation  and  Suggestions  of  Remedial  Measures. — 
Preliminary. — Examination  of  existing  Health  Condition. 

111.  Before  discussing  the  defects  of  the  present  system,  and  the  means  of  remedying  sanitary 
them,  I  think  it  desirable  to  examine  the  available  evidence  as  to  the  sanitary  condition 

of  the  Chinese,  and  to  see  whether  they  are  on  the  whole  more  or  less  healthy  than  other  Preliminary, 
peoples,  and  to  define  in  general  the  requirements  of  good  sanitation  which  are  now 
recognised  as  desirable  and  necessary,  and  to  discuss  the  relative  merits  of  some  of  the 
chief  methods  employed  for  obtaining  them. 

112.  Many  experienced  medical  men  who  have  practised  in  China  have  recorded  the  Alleged  ab- 
opinion  that  typhoid  fever  is  almost  unknown  there.    It  would  appear  that  some  have  amongst^^^° 
concluded  from  this,  that  the  filth  and  stenches  with  which  the  Chinese  surround  them-  Chinese, 
selves  are  not  only  harmless,  but  even  beneficial :  that  they  have  discovered  the  true  art 

of  living,  and  that  they  should  be  allowed  to  do  in  Hong  Kong  as  they  do  in  the  city  of 
Kowloon,  and  elsewhere,  in  their  own  country. 

113.  It  w411  therefore  be  well  to  examine  the  evidence  on  which  these  conclusions  are  Examination  of 
based,  and  to  see  whether,  according  to  the  scanty  statistics  available,  the  Chinese  are 
so  healthy  a  race  that  it  would  be  presumptuous  for  westerns  to  interfere  with  their  time-  ments" 
honoured  stinks. 

114.  With  regard  to  the  absence  of  certain  diseases,  with  due  deference  to  the  Doubts  as  to 
experienced  men  who  attest  this  fact,  it  must  be  observed  that  their  evidence  is  not  quite  fro^cenain 
complete.    On  the  mainland  no  vital  statistics  are  kept,  and  by  far  the  greater  majority  diseases, 
die  without  consulting  an.  European  physician.    Even  in  Hong  Kong  the  greater 
number  of  deaths  are  registered  by  Chinese  doctors,  who  with  very  lew  exceptions  (those 
trained  in  England),  do  not  distinguish  these  diseases  from  others  similar  in  their  general 
characteristics.    Other  medical  men,  while  admitting  the  rarity  of  true  typhoid  fever, 
assert  that  malignant  fevers,  apparently  filth  fevers,  are  but  too  common.    Dr.  Dudgeon, 
of  Pekin,  in  his  paper  on  the  habits  of  the  Chinese,  records  three  severe  epidemics  of 
cholera  in  China  between  1820  and  1863,  so  this  form  of  filth  disease  is  not  unknown, 
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these  state- 
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Violation  of 
laws  of  health 
certainly  pro- 
daces  disease. 


Immunity  of 
Hong  Kong 
from  epidemics 
possibly  due  to 
the  newness  of 
the  city. 


The  recorded 
death-rate  per 
thousand  can- 
not absolutely 
be  relied  on. 


Average  age 
at  death  a  more 
certain  test. 
Average  at 
Hong  Kong 
compared  with 
other  places. 

Table  of 
average  ages 
at  death. 


115.  Even  assuming  the  absence  of  certain  forms  of  disease,  and  a  comparative 
immunity  from  epidemics,  there  is  no  ground  for  the  assertion  that  the  violation  of  the 
laws  of  health  is  not  punished,  in  China  as  elsewhere,  with  a  general  lowering  of  vital 
condition,  and  not  only  by  intermittent  scourges  of  epidemic  disease. 

116.  It  is  stated  that  hitherto  Hong  Kong  has  escaped  the  epidemics  which  have 
afflicted  other  places  in  the  neighbourhood.  The  settlement  is  but  40  years  old,  and  the 
subsoil  beneath  the  city  may  not  yet  be  sufficiently  saturated  with  filth  to  make  it  a  hot- 
bed for  disease  and  a  breeding  ground  of  filth  poison.  It  is  somewhat  premature  to 
assume  that  this  happy  immunity  will  always  continue,  for  the  process  of  saturation  is 
slowly  but  surely  going  on,  and  if  unchecked  cannot  fail  to  bring  forth  abundant  fruit,  in 
the  form  of  misery  and  disease. 

117.  Death-rates  in  such  places  as  Hong  Kong  are  at  best  but  uncertain  guides  as  to 
the  state  of  health  of  a  community,  for  it  is  almost  impossible  accurately  to  estimate  the 
population  to  which  the  number  of  deaths  apply.  This  is  more  particularly  the  case 
where,  as  in  Hong  Kong,  there  is  so  large  a  shif  ting  population.  The  officially  pubhshed 
death-rates  of  Chinese  vary  from  26  to  30  per  1,000,  rates  far  too  high  to  permit  the 
assumption  of  a  good  state  of  public  health. 

118.  To  check  the  death-rate,  which  might  be  too  high  on  account  of  an  under- 
estimate of  the  population,  I  ascertained  the  mean  age  at  death  of  all  Chinese  who  died 
at  Hong  Kong  during  1881.  This  test  has  the  advantage  of  being  independent  of  the 
correct  estimate  of  the  population,  or  even  of  the  total  numbers  of  deaths,  provided  that 
the  average  of  a  sufficient  number  of  instances  be  taken. 

119-  The  following  table  gives  the  mean  age  at  death  in  Hong  Kong,  compared  with 
that  found  in  certain  other  places  : — 


Observations 
on  mean  ages 
at  death  of 
Chinese  com- 
pared with 
those  of 
Europeans. 


Name  of  Place. 


Victoria,  Hong  Kong,  in  1881 

All  England,  1840  - 

Croydon,  1878 

Exeter,  in  1878 

Oxford,  in  1878 

Christian  Hakkar  Community 

in    HoDg  Kong,    from  85 

deaths  recorded  by  the  Pastor 

Dr.  Lechler* 
Christian  Community  at  Lelong, 

Basel  Missionf 


Mean  Age  at  Death 

of  ALL  who  died, 
Men,  Women,  and 
Children. 


Mean  Age  at  Death  of  those 
who  died  over  20  years  of  age. 


18-33 
29-00 
31-0 

29-5 


30-48 
45-64 


Men. 
42-0 

56-6 
56-7 
55-7 


Women. 
46-0 

58-4 
62-2 
57-9 


AU. 
43-0 
55-0 


51-81 

55-5 


Conclusion. 


Recommenda- 
tion as  to 
returns  of  mean 
ages  at  death- 


*  Most  of  the  converts  are  adults,  so  total  average  age  is  high. 

f  The  pastor  observes  that  the  mean  age  from  his  returns  exceeds  that  of  the  remainder  of  the  people,  for  most  converts  are 
elderly  people.  Moreover,  the  infant  mortality  is  not  represented,  as  many  die  unbaptised  and  therefore  unrecorded  by  him, 
owing  to  the  great  extent  of  his  district. 

120.  The  first  comparison,  that  of  the  mean  age  at  death  of  the  whole  population,  is 
possibly  of  no  great  value.  The  infant  mortality  of  Hong  Kong  abnormal  on  account  of 
the  practice,  which  obtains  amongst  certain  religious  bodies,  of  collecting  moribund 
infants  from  all  quarters,  for  the  purpose  of  giving  them  the  advantage  of  baptism.  The 
comparison  in  the  second  column  of  the  ages  of  those  who  die  over  20  years  of  age  is 
sufficiently  striking  and  is  especially  applicable  to  Hong  Kong,  where  so  large  a  pro- 
portion of  the  people  are  adults.  It  may  be  objected  that  the  exodus  of  aged  Chinese 
reduces  the  mean  age  at  death.  This  is  possibly  the  case  to  some  extent,  but  if  so,  the 
death-rate  per  1,000  will  be  correspondingly  diminished  by  the  same  cause.  In  the  case 
of  the  resident  European  population  we  have  a  striking  illustration  of  the  effect  of  the 
deportation  of  the  aged  and  sick,  their  death-rate  being  but  13  per  1,000. 

121.  I  think  that  the  foregoing  facts  clearly  show  that  the  health  of  the  population  is 
not  so  good  as  to  make  it  presumptuous  to  attempt  to  reform  time-honoured  abuses  ;  on 
the  contrary  :  to  my  mind  they  prove  that  reform  is  urgently  required. 

122.  It  is  most  desirable  that  accurate  vital  statistics  should  be  obtained.  I  would 
most  strongly  recommend  that  the  Registrar  General  be  directed  to  prepare  returns  of 
the  mean  ages  at  death  for  the  whole  Colony  of  the  city  of  Victoria,  both  as  a  whole,  and 
subdivided  into  its  various  districts  :  for  the  larger  villages  such  as  Yan-ma-tee,  Sankiwan, 
and  Aberdeen  separately,  and  for  the  smaller  villages  collectively.  If  practicable  also, 
the  mortality  of  the  boat  population  should  be  dealt  with  separately. 
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123.  For  the  reasons  given  in  paragraph  114,  it  seems  to  be  impracticable  to  obtain  Recotmnenda- 
accurate  returns  of  the  causes  of  death.  The  Colonial  Surgeon  has,  however,  to  some  classification 
extent  classified  the  diseases  returned  in  causes  of  death  by  the  Chinese  medical  men.  "f^^Jj^^^^^^^^^^^ 
It  seems  probable  that  a  conference  with  them,  and  the  circulation  of  some  instructions,  instructions  to 
translated  into  Chinese,  would  enable  them  broadly  to  distinguish  the  more  characteristic  ^^g'^^l^^^ 
zymotic  diseases,  from  other  complaints.  This  information,  with  the  returns  of  the  ages  medical  men. 
at  death,  would  afPord  much  valuable  and  reliable  information  as  to  the  health  condition 

of  the  people,  and  would  enable  the  effects  of  sanitary  improvement  to  be  traced.  Even 
if  it  prove  impossible  to  discriminate  the  causes  of  death  in  eveiy  case,  the  imperfect 
return  would  not  be  without  value,  for  the  relative  number  of  deaths  from  zymotic 
diseases  to  those  from  other  recorded  causes  could  be  obtained. 

PAET  II. 
Section  1. 

124.  The  sanitary  requirements,  the  fulfilment  of  which  comes  principally  within  the  o^ge^rai 
province  of  the  engineer,  are —  sanitary  re- 

1st.  The  provision  of  a  sufficient  supply  of  pure  air  and  water  to  every  inhabitant,  also  i""'^'^™^^ 
light. 

2nd.  Asa  consequence  of  the  first,  it  is  necessary  that  all  organic  refuse,  solid  and 
fluid,  capable  of  putrefaction  be  removed  from  the  dwellings,  and  from  the  city,  before 
putrefaction  commences.  If  these  substances  be  allowed  to  collect  within  the  dwelling, 
the  products  of  their  decomposition  taint  the  air,  and  thus  the  first  requirement  remains 
unfulfilled. 

3rd.  As  a  consequence  of  the  first  and  second  proposition,  after  removal  from  the 
city,  the  said  organic  refuse  must  be  disposed  of  in  such  a  manner  as  to  render  it 
harmless,  and  prevent  contamination  to  wells,  or  to  the  air  near  dwellings. 

4th.  It  is  necessary  to  prevent  the  moisture  in  the  subsoil  from  rising  to  within  a 
certain  depth  below  the  surface  of  the  ground ;  or  in  other  words,  the  level  of  the  subsoil 
water  must  be  kept  below  a  certain  depth.  Experience  shows  that  this  depth  should  be 
never  less  than  3  feet    In  tropical  climates  an  even  greater  depth  is  desirable. 

125.  There  are  other  sanitary  requirements  of  equal  importance,  such  as  the  regulation  Sanitary  re- 

«  «  ,  Q  111  rGlD  Gilts 

of  food  supply,  prevention  of  contagion,  and  the  disposal  of  the  dead,  but  they  belong,  -which  do  not 
indirectly  only  to  the  province  of  the  engineer.  appertain  to 

T     •      />        1    . 1  1        1  •  •  1^    1  •  the  engineer. 

12d.  it  IS  found  that  the  decomposition  oi   human  excreta  commences   m  warm  Decomposition 

English  weather  in  about  12  hours  after  evacuation.    At  first  the  products  are  harmless,  of  filth  com- 

but  they  become  dangerous  in  from  24  to  36  hours.    In  hot  climates  this  action  takes-  ™o™r?V^iy^ 

place  sooner,  and  therefore  we  obtain,  as  a  corollary  to  the  second  proposition,  the  removal  there- 
principle  that  all  such  substances  should  be  removed  at  least  once  in  24  hours.  necessary. 

127.  Provided  that  problems  stated  in  paragraph  124  be  solved  completely  and  ^i^ng^anitary 
sufficiently,  the  choice  of  the  methods  for  their  solution  becomes  a  question  of  expediency  requirements 
and  expense  only.  For  example,  it  is  within  the  bounds  of  possibility  to  remove  all  refuse  ^^,3^0^]°'^ 
of  all  kinds,  foul  water  as  well  as  excreta,  by  hand  in  buc;kets,  but  what  would  be  the 
amount  of  labour  involved  in  this  undertaking?   At  the  lowest  estimate,  the  liquid  refuse 

and  excreta  may  be  taken  as  equal  to  the  water  supply,  6  gallons  or  60  lbs.  per  head 
per  day,  say,  in  round  figures,  half  a  hundredweight.  The  population  of  Victoria  is 
130,000,  so  that  3,250  tons  must  be  carried  daily.  In  other  \vords,  the  load  of  an  able- 
bodied  coolie  being  about  1  cwt.,  this  would  be  about  equivalent  to  every  adult 
'Chinaman  making  one  trip  daily  with  a  pair  of  buckets  to  a  distance  of  at  least  a  mile, 
going  and  returning. 

128.  I  trust  that  I  shall  be  able  to  show  that  the  same  result  can  be  attained  equally  Ictory^resuits 
effectively  by  the  use  of  drains,  and  that  no  danger  to  health  need  result  from  their  use.   to  be  obtained 

129.  The  means  best  adapted  to  satisfy  the  requirements  laid  down  in  paragraph  124  ^g^i^g^^of 
will  vary  in  detail  even  in  principle  in  different  lands,  and  indeed  in  different  cities.   The  sanitation  must 
recommendations  that  will  be  made  are  based  not  on  English  practice  only,  but  on  differ  according 

j-TT  lii        ,        •     1  •  in  1  T  .  ,to  local  con- 

experince  gained  m  India  and  other  tropical  countries,  and  from  the  study  of  continental  ditions. 
practice.    I  do  not  propose  blindly  to  copy  English  models,  but  to  adapt  known  and 
tried  expedients  to  local  circumstances,  and  to  Chinese  custom,  avoiding  the  mistakes 
which  have  led  to  partial  or  complete  failure,  in  Europe  and  elsewhere. 

130.  The  chief  objections  urged  against  use  of  underground  drains,  by  the  opponents  objections  to 
of  that  system,  is  that  they  conduct  foul  and  pernicious  gases  into  dwellings,  and  that  ^r^as^™'^""^ 
they  disseminate  aad  diffuse,  from  house  to  house,  the  poisons  which  produce  certain 
diseases.    Where  underground  drains  and  sewers  are  badly  designed,  and  imperfectly 
constructed,  where  the  system  is  not  complete,  both  as  to  the  arrangements  within  the 
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Special 
mechanism 
or  systems 
not  requisite. 


General  prin- 
ciples guiding 
construction 
of  sewers. 


Deposit  in  all 
cases  to  be 
prevented. 
Hand  removal 
costly. 


Ventilation, 
disconnexion, 
and  trapping. 


Importance 
of  proper 
house  drains. 
Their  imper- 
fection is  the 
cause  of  ob- 
jections to 
water  carriage. 

Tfailure  of 
drainage  pro- 
jects may  be 
traced  to  de- 
fective house 
drainage. 


DOuse,  as  well  as  in  the  street,  the  evils  just  described  have  undoubtedly  occurred,  though 
on  the  whole,  in  the  majority  of  cases  it  may  safely  be  asserted,  that  improvement  of 
health,  often  very  marked,  has  resulted  from  the  execution  of  drainage  works. 

131.  Methods  and  appliances  are  known,  and  have  stood  the  test  of  experience,  whereby 
the  danger  in  question  may  be  Avholly  obviated.  They  are  neither  expensive  nor 
complicated,  and  require  little  or  no  special  mechanism,  but  only  the  skilful  application  of 
certain  principles  to  the  use  of  well-known  and  generally  available  materials  and 
appliances,  coupled  with  good  workmanship. 

132.  The  general  principles  guiding  the  construction  of  both  house  drains  and  sewers 
are  •  first,  they  must  have  such  proportions  and  such  fall  or  gradient  as  will  produce  a 
current  in  them  sufficient  to  prevent  the  deposition  of  suspended  matter.  If  the  level  of 
the  outfall  is  too  high  to  admit  of  a  natural  fall  adequate  to  produce  this  velocity,  then 
the  sewage  must  either  be  conducted  to  some  lower  point  which  will  admit  of  sufficient 
fall,  from  which  it  must  be  raised  to  the  outfall  by  pumping,  or  "  flushing  "  must  be 
resorted  to.  This  expedient  depends  upon  the  principle  that  the  gradients  or  slope  of 
the  channels  being  the  same,  large  volumes  of  fluid  flow  faster  than  small.*  Permanent 
deposit  may  therefore  in  some  cases  be  prevented  by  artificially  augmenting  the  natural 
stream  from  time  to  time,  thereby  increasing  the  velocity,  so  as  to  sweep  away  sediment. 
This  operation  is  known  as  flushing.  The  selection  of  the  method  to  be  employed  in 
any  given  case  must  depend  on  circumstances. 

133.  Whatever  be  the  plan  adopted,  it  is  essential  that  no  deposit  requiring  occasional 
hand  remo\'al,  should  take  place  in  sewer  or  house  drain,  for  if  it  does,  the  principles  laid 
down  in  paragraph  124  are  violated.  The  cost  of  hand-cleansing  is  great,  and  from  a 
purely  economical  point  of  view,  it  will  be  cheaper  to  construct  works  so  as  to  obviate  any 
necessity  for  it. 

134.  Secondl}',  it  is  necessary  that  both  sewers  and  drains  be  ventilated,  so  as  to 
prevent  accumulation  of  foul  gas  within  them,  and  further,  that  house  drains  be  so 
trapped  and  disconnected,  that  gas  cannot  enter  the  dwelling  through  them.  Experience 
shows  that  it  is  practically  impossible  to  confine  sewer  gas,  even  water  traps  cannot  be 
relied  on  to  prevent  its  passage,  for  the  water  v?hich  forms  the  obstruction  frequently 
escapes,  either  by  evaporation,  or  by  some  fragment  of  cloth  forming  a  syphon,  and  thus 
emptying  the  trap.  Indeed  it  has  been  proved  that  sewer  gas  will  actually  pass  through 
the  water  in  a  trap,  being  absorbed  at  one  side  and  given  off*  at  the  other.  Hence  sewers 
require  ventilating  orifices,  so  that  gas  may  more  easily  escape  in  the  streets,  where  it  is 
comparatively  harmless,  on  account  of  excessive  diflTusion,  than  in  the  house,  where,  owing 
to  confinement,  it  is  positively  dangerous.  For  the  same  reason  the  house  drains  require 
ventilation  and  disconnexion.  For  ventilation,  an  inlet  as  well  as  an  outlet  is  required. 
Therefore,  immediately  on  the  house  side  of  the  trap,  an  opening  to  the  air  should  be 
provided,  whereby  not  only  fresh  air  may  enter,  but  also  any  gas  which  passes  the  trap 
may  escape.  The  provision  of  a  free  opening  to  the  air,  on  the  house  side  of  the  trap,  is 
called  "  disconnexion."  In  a  complete  and  well -constructed  system  of  drainage  there 
will  be  little  sewer  gas.  If  the  whole  of  the  works,  in  the  house  as  well  as  in  the  street, 
are  properly  made,  so  as  absolutely  to  prevent  deposit,  the  emanations  from  these  various 
openings  will  be  innocuous,  if  not  imperceptible.  As  no  accumulation  takes  place,  all 
being  removed  before  putrefaction  commences,  little  effluvium  will  be  evolved,  and  that  of 
a  harmless  nature. 

135.  The  importance  of  proper  house  drains  is  paramount.  They  are  the  first  link  in 
the  chain  without  which  the  remainder  is  comparatively  useless.  The  failures  of 
drainage  projects  to  realise  the  advantages  expected  from  them,  and  the  greater  part  of 
the  objections  raised  against  the  system  of  water  carriage,  may  be  traced  to  the  neglect 
of  the  internal  drains  and  appliances  within  the  house. 

136.  Municipal  bodies,  whilst  they  have  constructed  admirable  street  sewers,  have 
shrunk  from  the  expense  and  interference  with  private  property  which  the  improvement 
of  house  drains  involves.  They  have  been  connected  to  the  sewers  as  they  were,  or 
their  construction  has  been  left  to  the  proprietor,  directed  only  by  the  builder  and  the 
plumber,  and  having  been  badlj-  designed  and  worse  executed,  deposit  has  taken  place  in 
them.  The  emanations  from  these  putrid  accumulations  escape  into  the  house,  and  the 
subsoil  is  polluted  by  infiltration  from  leaky  pipes.  The  sewage,  instead  of  coming  out 
fresh  from  the  house,  oozes  slowly  through  the  drains,  and  enters  the  sewer  in  an 
already  putrid  condition.    Therefore  noxious  and  dangerous  gases  are  given  off  in  the 


*  This  principle  is  not  mathematically  correct.  Strictly  speaking  the  velocity  varies  as  the  square  root  of 
the  hydraulic  mean  depth  which  is  the  sectional  area  of  the  stream  divided  by  the  length,  the  border  of  the 
channel  wetted.    For  the  purpose  of  iUu  strati  on,  the  statement  is  sufficiently  accurate. 
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sewer,  escaping  by  the  ventilating  orifices  or  returning  through  the  untrapped  drains  to 
the  dvvelhng. 

137.  Open  channels  instead  of  pipes  have  been  advocated  for  house  drains,  because  Open  channels, 
they  cannot  convey  gas,  and  can  be  more  easily  freed  from  obstruction.  Unfortunate!}'- 

they  are  rarely  applicable.  It  is  not  possible  to  carry  an  open  drain  through  a  house,  as 
will  often  be  necessary  ;  open  channels  like  pipes,  to  produce  a  current,  must  have  a  certain 
fall,  hence  in  level  ground  they  must  be  inconveniently  deep  at  one  end.  Their  application, 
even  if  desirable  for  slop  water,  will  be  limited.  By  proper  construction  most,  if  not  all, 
their  advantages  can  be  realised  by  the  proper  use  of  pipes,  and  at  no  greater  cost.  The 
conveyance  of  sewage,  even  when  free  from  faecal  matter,  by  open  channels  by  the  side  of 
the  street,  would  hardly  be  satisfactory,  unless  there  were  an  almost  unhmited  supply  of 
water  for  its  dilution,  a  condition  rarely  found,  except  perhaps  in  some  Swiss  town,  having 
a  glacier  or  a  snow-capped  mountain  close  at  hand.  The  question  of  the  admission  or 
exclusion  of  the  rainfall  from  the  sewers  depends  chiefly  on  local  circumstances.  The 
principal  argument  for  its  admission  is  that  downpours  of  rain  clean  the  sewers.  This  is 
worthless ;  for,  firstly,  there  should  be  no  deposit,  and  if  there  were,  some  regular  means 
should  be  contrived  for  its  removal,  and  it  should  not  be  left  to  accumulate  till  rain  falls, 
which  may  not  happen  for  several  months,  especially  in  the  tropics.  The  admission  of 
rainfall  greatly  increases  the  difficulty  of  disposing  of  sewage  by  application  to  the  land, 
for  it  augments  the  volume  to  be  dealt  with  in  an  irregular  manner,  and  at  uncertain 
intervals,  and  the  augmentation  takes  place  at  the  times  when  it  is  most  inconvenient, 
during  wet  weather  when  the  land  requires  no  moisture.  With  this  question  we  have 
little  or  nothing  to  do. 

138.  I  hope  to  show  that  the  existing  sewers  of  Victoria  may  be  improved  so  as  to  Existing  sewers 
fit  them  for  the  conveyance  of  sewage,  besides  serving  to  carry  the  storm  water  to  the  ^if^bieby'^^ 
harbour,  as  they  do  at  present,  and  further,  that  the  sewage,  during  dry  weather,  may  modification, 
be  diverted  from  their  lower  extremities,  and  carried  to  some  distant  outfall,  where  it  will 

be  innocuous. 

139-  I  will  now  proceed  to  the  general  discussion  of  the  dry-earth  system,  examining  ^^{^"^^  ° ^^"^^ 
its  general  objects  and  effects,  leaving  its  special  application  to  Hong  Kong  to  be  treated  irdoeTnoTdo 
under  the  head  of  scavenging.    I  propose  to  shovr  that  the  dry-earth  system  does  not  a'^ay 

•  •  1     »  Tipcessitv  tor 

aflPect  a  complete  solution  of  the  problem  of  sanitation,  and  that  it  does  uot  obviate  the  drains, 
necessity  lor  drainage. 

140.  Complete  information  on  this  subject  will  be  found  in  the  Minute  of  the  Army  information 
Sanitation  Committee,  dated  19th  October  1881,  on  the  comparative  advantages  as  lystem^^"^^^ 
regards  health,  cost,  and  convenience  of  the  dry-earth  and  water-sewage  systems  for 
cleansing  barracks  and  hospitals,  and  I  shall  freely  quote  from  it  such  passages  as  seem 
applicable  to  the  requirements  of  a  city. 

141.  The  dry-earth  system  is  based  on  the  fact  that  dry  humus  (garden  soil),  mixed  ^^""g^^JH"^ 
with  human  excreta  renders  them  inodorous,  to  some  extent  innocuous,  enabling  the  system, 
mixture  to  be  kept  for  considerable  periods  near  habitations,  without  danger  to  health  or 
causing  a  nuisance.    In  a  previous  minute  on  the  same  subject  quoted  by  them,  in  the 
minute  referred  to,  the  Commissioners  thus  define  a  dry-earth  latrine  :  "  This  com- 

"  prehends  the  introduction  of  special  arrangements  into  latrines,  including  suitable 
"  vessels,  and  some  mechanical  contrivance  by  which  a  sufficiency  of  dry  humus  (garden 
"  soil) — not  sand,  which  is  of  no  use,  nor  clay  or  other  tenacious  material — is  discharged 
"  over  the  excreta  each  time  the  latrine  is  used  by  each  man." 

142.  After  stating  that  no  complaints  have  been  made  as  regards  health,  as  to  either  The  necessity 
class  of  latrines  (dry-earth  and  water),  from  which  we  may  infer  that  the  dry-earth    not  donT 
system  satisfactorily  performs  the  work  for  which  it  is  intended,  they  proceed  to  say :  away  with  by 
"But  there  are  other  considerations  as  to  the  use  of  dry-earth  latrines  which  may  affect  earth^system. 
"  the  health  of  barracks  and  camps  injuriously,  and  which  require  notice. 

"The  latrine  matter  of  a  barrack  is  about  one  part  in  190  of  the  total  putrescable 
"  refuse.  Now  it  is  clear  that  if  the  latrine  matter  alone  is  dealt  with,  and  the  other 
"  sewage  matter  of  the  population,  including,  of  course,  that  of  animals,  is  left  to  itself, 
"  serious  disease  may  be  the  result. 

"  One  advantage  of  the  water  conservancy  is  that  it  affords  an  oulet  for  the  entire 
"  barrack  sewage.  This  is  not  the  case  with  dry-earth  conservancy,  and  it  follows  that 
"  whichever  system  is  adopted,  the  cost  of  draining  the  barracks  must  be  incurred. 
"  Absence  of  drainage  is  the  main  cause  of  unhealthiness  of  Indian  stations  ;  but  all,  or 
"  nearly  all,  have  dry-earth  conservancy;  and  nevertheless  all  these  stations,  with  incon- 
"  siderable  exceptions,  have  suffered  year  after  year  from  cholera  and  enteric  fever.  As 
"  a  matter  of  fact,  it  would  be  safe  to  state  that  wherever  in  India  there  are  dry-earth 
"  latrines  these  diseases  show  their  presence;  and  yet  this  fact  affords  no  argument 
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"  against  the_ dry-earth  system  ;  it  only  shows  that  the  dry-earth  system  does  not  reach 
"  the  real  disease  causes  at  the  stations.  It  has  reduced  or  abolished  nuisance,  that 
"  is  all. 

"  It  may  by  so  doing  have  removed  certain  predisposing  causes,  but  it  has  left  the 
"  more  important  as  they  were. 

"  It  follows  that  whether  dry-earth  or  water  latrines  are  to  be  introduced,  thorougli 
"  drainage  of  stations,  camps,  and  their  subsoils  is  absohitely  necessary  for  health,  and 
"  that  the  cost  of  drainage  must  be  the  same  whichever  system  be  adopted." 

143.  I  will  not  follow  the  Sanitary  Commissioners  through  their  comparison  of  the 
relative  cost  of  water-carriage  and  dry-earth  conservancy,  for  it  is  hardly  applicable  to 
Hong  Kong.  I^  do  not  propose  the  immediate  and  complete  introduction  of  water- 
carriage,  but  I  wish,  however,  to  show  clearly  what  the  dry-earth  system  effects,  namely, 
that  whilst  it  effectually  abates  the  excrement  nuisance,  it  solves  only  one  part  of  the 
problem  of  sanitation,  and  by  no  means  does  away  with  the  necessity  for  drainage.  To 
remove  slopwater,  well-constructed  drains  are  as  necessary  as  to  convey  excreta,  and  the 
effects^  of  stagnation  deposit  and  leakage  into  the  subs'oil  are  nearly,  if  not  quite,  as 
pernicious  as  if  they  conveyed  excreta.  If  properly  made  to  introduce  water-carriage 
the  addition  of  certain  appliances  is  required,  only  not  alteration  or  re-construction. 

144.  The  employment  of  sewers  to  remove  subsoil  water  involves  certain  risks.  It 
must  be  remembered  that  where  water  can  enter  it  can  also  escape.  Hence  the  means 
provided  for  the  entry  of  water  into  the  sewers  from  the  ground  may,  under  certain 
circumstances,  also  serve  as  exits  for  sewage,  and  therefore  the  sewers  may  pollute  rather 
than  drain  the  subsoil. 

145.  The  local  applications  of  these  principles  will  be  considered  in  detail  when 
treating  of  house  construction,  drainage,  and  scavenging. 
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PAET  11. 
Section  2. 
House  Construction  and  Drainage. 

146.  A  moment's  consideration  of  the  examples  of  Chinese  dwellings  which  I  have  given 
— examples  not  selected  for  badness  but  fairly  representative — will  show  that  over- 
crowding exists  to  a  very  serious  extent,  both  as  to  the  number  of  inhabitants  within  a 
given  cubic  space,  and  as  to  the  provision  of  proper  proportion  of  open  space  for  light 
and  ventilation,  and  for  giving  free  access  to  the  building.  Other  sanitary  defects  also 
are  equally  apparent.  The  type  of  house  in  Hong  Kong  is  quite  different  to  that  in  use 
on  the  neighbouring  mainland,  and  I  am  certain  that  the  lower-class  population  is  more 
densely  packed  together  in  Hong  Kong,  and  worse  provided  with  appliances  for 
cleanliness,  than  they  are  in  Canton.  In  Hong  Kong  the  average  number  of  inhabitants 
per  house  is  l6,  v^hilst  in  Canton  it  does  not  exceed  9  or  10.  In  Canton,  over  the  whole 
city,  there  is  not,  on  an  average,  a  complete  upper  storey.  Second  and  third  storeys  are 
there  unknown,  whilst  they  may  be  said  to  be  the  rule  in  Hong  Kong.  In  China  also 
there  is  in  the  micidle  of  each  house  a  square  space  open  to  the  skj^  (Tien-Tsing, 
"  Heavenly  well "),  with  a  sunken  floor,  which  serves  for  ventilation  and  many  other 
purposes.  In  some  cases  this  court  is  covered  in,  but  I  have  generally  observed  that 
there  is  abundant  provision  for  ventilation,  on  the  north  side  of  the  house  especially.  In 
short,  the  demand  for  house-room  in  Hong  Kong  vastly  exceeds  the  supply.  Every 
available  space  is  at  once  filled  and  the  overwhelming  population  overflows  the  dwelling 
into  the  street.  The  cook  cannot  find  room  or  light  in  the  cookhouse  to  chop  wood,  so 
he  comes  out  into  the  street  to  do  so,  much  to  the  detriment  of  the  side  channel. 
Washing  and  other  domestic  operations  are  conducted  on  the  sidewalk,  which,  but  for 
the  vigilance  of  the  police  would  very  soon  he  occupied  by  artizans  and  small  dealers. 
Indeed  in  many  cases  the  sidewalks  are  already  occupied  by  huxters  stalls. 

147.  With  all  this  overcrowding,  and  consequent  dirt  and  discomfort,  it  is  strange  to 
find  that,  on  the  east  of  the  town  particularly,  there  are  several  large  lots  unbuilt  on, 
and  it  is  surprising  to  learn  that  time  has  elapsed  during  which  the  lessees  were  bound 
to  build  on  them  according  to  their  leases,  and  yet  the  penalty  of  forfeiture  provided  by 
law  has  not  been  enforced.  It  would  be  unreasonable  to  demand  in  Hong  Kong,  as 
much  house  and  open  space  per  inhabitant,  as  would  be  thought  desirable  in  cities  built 
on  more  favourable  ground.  Building  sites  are  only  obtained  at  great  expense,  by 
excavating  and  embanking.  Still  I  think  it  reasonable  that  some  limit  should  be  set 
to  overcrowding. 

148.  As  to  the  arrangement  of  the  buildings  on  the  ground.  The  construction  of 
buildings  on  sites,  partly  excavated  in  the  side  of  a  hill,  is  most  objectionable,  for  the 
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basement  or  lower  storey  is  rendered  damp,  hy  the  percolation  of  water  from  the  hill  above, 
and  the  prodaction  of  malaria  is  the  consequence.  It  is  well  known  that  buildings  on 
such  sites  are  exceedingly  unhealthy,  unless  the  most  efficient  means  be  adopted 
effectively  to  cut  off  the  subsoil  moisture  from  the  floor  of  the'  house.  In  Victoria,  not 
only  are  these  precautions  neglected,  but  the  condition  is  aggravated  by  the  use  of  the 
retaining  wall  of  the  ground  above,  as  the  back  wall  of  the  house,  no  space  whatsoever 
being  left.  (See  Figs.  9,  10,  Sheet  II.,  17,  Sheet  III.,  22,  Sheet  IV.,  25,  Sheet  V.,  29, 
Sheet  VIL,  and  paragraph  31.)  The  construction  of  buildings  without  a  proper  space 
between  their  rear  wall  and  the  ground  behind  should  be  absolutely  prohibited. 

149.  The  absence  of  any  lane  or  alley  giving  access  to  the  backs  of  the  houses,  a 
defect  but  too  common  in  Victoria,  is  a  great  impediment  to  improvement  in  sanitation. 
It  is  a  principle,  almost  universally  admitted,  that  drains  should  not  pass  under  the 
houses,  but  where  there  are  no  back  alleys  this  is  impossible.  The  want  of  a  backwaj^ 
to  the  house  is  an  almost  insuperable  obstacle  to  the  introduction  of  the  drj'-earth^  or 
any  other  improved  system  of  conservancy.  For  the  effective  application  of  such 
systems,  the  work  of  cleansing  and  removal  must  be  done  by  perstms  employed  and 
directed  by  some  public  authority.  If  left  to  private  persons,  neither  regularity  nor 
thoroughness  can  be  ensured.  In  the  absence  of  a  back  entrance,  the  Government 
employees  must  traverse  the  whole  dwelling,  an  arrangement  to  which  the  Chinese  not 
unnaturally  object,  for  reasons  that  will  be  stated  under  the  head  of  scavenging. 

150.  In  framing  regulations  as  to  open  spaces,  continuous  back  alleys  should  be 
insisted  on  wherever  practicable,  and  in  case  of  existing  buildings,  every  effort  should 
be  made  to  introduce  means  of  access  to  the  back  parts  of  them.  The  (jhinese  like  to 
retain  such  alleys  as  private  property,  and  to  close  them  with  gates  at  night.  There 
will  be  no  objection  to  this,  especially  if,  following  the  general  tenour  of  their  own 
customs,  the  neighbours  appoint  some  per^on  to  be  responsible  for  order  and  cleanliness 
in  the  common  alley.  The  obstruction  of  the  alley  by  partitions  of  any  sort  should 
be  absolutely  prohibited  in  new  houses.  Further,  to  encourage  the  construction  of 
alleys,  a  smaller  proportion  of  space  might  be  permitted,  when  in  the  form  of  a  continuous 
lane  communicating  with  the  public  street,  than  when  it  takes  the  form  of  an  enclosed 
court. 

151.  The  following  are  the  amounts  of  open  space  prescribed  by  authorities  in 
England.  The  Metropolitan  Buildings  Act  (18  and  19  Vict.  c.  122,  sect.  29),  specifies 
that:  "  Every  building  used  or  intended  to  be  used  as  a  dwelling-house,  unless  all  the 
"  rooms  can  be  lighted  and  ventilated  from  a  street  or  alley  adjoining,  shall  have  in  the 
"  rear  or  on  the  side  thereof,  an  open  space  exclusively  belonging  thereto,  of  the  extent 
"  at  least  of  one  hundred  square  feet." 

152.  The  Model  Byelaws  issued  by  the  Local  Government  Board  for  the  use  of  sanitary 
authorities  are  more  precise,  and  more  exacting,  in  their  demands.  Local  sanitary 
authorities  frame  their  own  regulations,  subject  always  to  the  approval  and  sanction  of 
the  Local  Government  Board.  The  Model  Byelaws  are  promulgated  by  that  body  for 
the  guidance  of  sanitary  authorities,  and  set  forth  the  minimum  provisions  which  will, 
under  ordinary  circumstances,  be  sanctioned.  The  Model  Byelaws  for  a  great  number  of 
municipal  purposes  have  been  prepared,  and  I  would  strongly  recommend  that  the 
Colonial  Government  should  be  supplied  with  a  complete  set.  I  am  well  aware  that 
they  are  not  by  any  means  literally  applicable  to  Colonial  requirements,  but  they  cannot 
fail  to  afford  many  valuable  suggestions. 

153.  In  Part  IV.,  New  Streets  and  Buildings,  pp.  29-32,  with  regard  to  the 
sufficiency  of  space  about  buildings  to  secure  a  free  circulation  of  air,  paragraph  53 
provides  that  in  front  of  the  house,  along  its  whole  frontage,  there  shall  be  an  open  space, 
free  from  walls  or  other  obstructions  more  than  7  feet  high,  not  less  than  24  feet 
wide.  In  other  words,  from  the  front  of  the  house  to  the  boundary  of  the  property  on 
the  opposite  side  of  the  road  there  must  be  a  clear  space  of  not  less  than  24  feet. 

154.  Paragraph  54,  with  regard  to  the  space  in  rear  of  dwelhngs,  I  quote  literally 

"  Every  person  who  shall  erect  a  new  domestic  building  shall  provide  in  rear  of  such 
"  building  an  open  space  inclusively  belonging  to  such  building,  and  of  an  aggregate 
"  extent  of  not  less  than  one  hundred  and  fifty  square  feet,  and  free  from  any  erection 
"  thereon  above  the  level  of  the  ground,  except  a  watercloset,  earth-closet,  or  privv  and 
"  an  ashpit.  ^ 

"  He  shall  cause  such  open  space  to  extend  literally  throughout  the  entire  width  of 
"  such  building,  and  he  shall  cause  the  distance  across  such  open  space  from  each  part  of 
"  such  building  to  the  boundary  of  any  lands  or  premises  immediately  opposite  or 
"  adjoining  the  site  of  such  buildings,  to  be  not  less  in  any  case  than  ten  feet. 

D  2 


Underground 
floors. 


The  want  of 
back  entrances 
to  houses 
impedes  proper 
sanitation. 


Continuous 
back  alleys 
should  be  in- 
sisted on  ; 
■where  they  are 
provided  the 
amount  of  open 
space  may  be 
diminished. 


English  pre* 
cedents  as  to 
amount  of 
open  space. 
Metropolitan 
Building  Act. 


Model  bye- 
laws of  Local 
Government 
Board. 


Space  pre- 
scribed in 
model  byelaws. 
Space  in  front 
of  house. 


Model  byelaws. 
Provision  of 
opeii  space 
in  rear  of 
buildings. 


28 


No  similar 
regulations  for 
the  tropics 
are  available. 

Require- 
ments as  to 
open  space  in 
Victoria  ought 
cot  to  be  less 
than  that 
quoted,  but  site 
prevents  this. 

Tropical  rules 
as  to  space. 


Space  required 
in  case  of  an 
enclosed  court 
or  yard. 


Space  required 
in  case  of 
alleys. 


Alleys  to  com- 
municate with 
street. 


Case  of  re- 
construction 
of  several 
buildings  out 
of  a  row. 


Courts  and 
alleys  to  be 
kept  clear  of 
obstructions. 

Case  of  a  scarp 
vrall  forming 
one  side  of 
an  alley. 


Surface  of 
j)avement  of 
alley  to  be 
below  that  of 
floor  of  house. 

Legal  ex- 
piession  and 
definitions 
omitted  for 
the  sake  of 
clearness. 

Amount  of 
vfindow-space. 


"  Smoke  holes'' 
not  objection- 
ill  )le  where 
they  do  not 
replace  other 


"  If  the  height  of  such  building  be  fifteen  feet  he  shall  cause  such  distance  to  be 
fifteen  feet  at  least. 

"  If  the  heioht  of  such  building  be  twenty-five  feet  he  shall  cause  such  distance  to  be 
twenty  feet  at  least. 

"  If  the  height  of  the  building  be  thirty-five  feet  or  exceed  thirty-five  feet,  he  shall 
cause  such  distance  to  be  twenty  five  feet  at  least."    *    *    *  * 

The  remainder  of  the  paragraph  provides  against  subsequent  obstruction  of  such 
space. 

155.  I  regret  that  I  am  unable  to  qucfte  any  similar  regulations  relating  to  Indian, 
tropical,  or  sub-tropical  cities. 

156.  It  would  seem  reasonable  to  demand  in  a  tropical  city  like  Victoria,  sheltered  as  it 
is  during  half  the  year  from  the  direct  influence  of  the  prevaihng  wind,  a  still  greater 
proportion  of  space  than  that  thought  desirable  in  England.  The  character  of  the  site, 
however,  prevents,  I  fear,  the  provision  of  so  much  space. 

157.  I  would  suggest  the  following  rules  as  applicable  to  local  conditions ;  though 
they  do  not  provide  all  that  might  be  desired,  they  will  be  an  improvement  on  existing 
conditions,  whilst  they  will  not  undulj  restrict  the  utilisation  of  space. 

158.  (1.)  In  case  of  courts  or  spaces  wholly  enclosed  by  dwellings,  and  not  being  in 
the  form  of  a  continuous  alley,  the  communication  from  the  public  street  or  from  a 
private  lane  to  them  being  through  a  covered  passage,  the  rnvmnum  open  space  to  be 
one  hundred  and  fifty  square  feet,  that  it  shall  be  equal  to  one  fifth  of  the  total  roofed- 
over  "area  for  buildings  not  exceeding  24  feet  in  height  and  one  fourth  for  buildings  more 
than  24  feet  high. 

159.  (2.)  In  cases  where  the  space  takes  the  form  of  a  continuous  alley,  at  the  back 
of  a  row  of  buildings,  a  smaller  space  may  be  permitted.  The  alley  to  have  a  minimum 
width  of  4  feet  for  a  house  not  exceeding  I6  feet  high. 

If  the  house  be  more  than  I6  and  less  than  24  feet  high,  then  5  feet. 
If  more  than  24  and  less  than  32,  6  feet. 
Upwards  of  32  feet,  7  feet. 

160.  (3.)  The  said  alley  must  communicate  with  a  public  street  or  private  lane  by  an 
opening  which  may  be  closed  by  a  door  or  gate,  but  the  communication  must  not  be  by 
a  covered  passage,  otherwise  the  alley  will  be  considered  to  be  a  completely  enclosed 
space,  and  must  have  the  dimensions  laid  down  for  these. 

161.  (4.)  In  case  of  re-construction  of  one  or  more  buildings  forming  part  of  an 
existing  row,  where  it  may  not  be  practicable  to  make  the  alley  communicate  with  the 
street  direct,  some  latitude  may  be  allowed,  in  order  to  secure  the  benefits  of  back  com- 
munication. If  the  alley  be  made  continuous  for  a  length  of  50  feet  or  more  (three 
houses),  then  it  may  be  allowed  to  communicate  with  the  street  by  a  covered  passage  of 
suitable  diuiensions,  provided  that  no  other  more  direct  exit  is  available. 

162.  (5.)  The  courts  or  allej^s  to  be  kept  clear  of  all  obstructions  except  a  latrine 
and  ashbin.  In  alleys  there  must  be  a  free  passage  for  sweeping  and  removal  of 
rubbish. 

163.  (6.)  Where  one  side  of  the  back  alley  is  formed  by  a  scarp-  or  retaining- wall,  then 
the  width  of  the  alley  may  be  diminished  by  the  face-batter  or  slope  of  the  wall,  provided 
that  the  remaining  width  at  bottom  suffice  to  permit  access  for  cleaning,  and  that  the 
space  measured  from  the  top  of  the  scarp  or  wall  to  the  wall  of  the  dwelling  have  the 
proper  width  due  to  the  height  of  the  house,  measured  from  the  lowest  floor. 

164.  (7.)  The  surface  of  the  alley  or  court  should  be  at  least  one  foot  below  the 
lowest  floor  of  the  building.  It  must  be  properly  paved  or  concreted,  and  provided  with 
a  surface  channel  for  the  removal  of  storm  water,  as  well  as  any  pipe  that  may  be 
constructed  for  sewage. 

165.  In  the  above  suggessions,  for  the  sake  of  clearness  and  brevity,  I  have  omitted 
all  legal  phraseology  and  definition.  This  may  be  added,  when  the  general  principle  has 
been  determined,  the  Model  Byelaws  referred  to  affording  a  most  excellent  example. 

166.  As  to  window-space,  I  would  suggest  that  every  habitable  room  should  have  a 
clear  window-space  opening  directly  to  the  external  air,  the  area  of  which  shall  be  equal 
at  least  to  one-tenth  the  floor  area  of  the  said  room. 

167.  I  do  not  see  much  objection  to  the  use  of  "  smoke-holes,"  provided  that  they  do 
not  replace  other  more  efficient  means  of  lighting  and  ventilation.  They  afford  a  rude 
but  effectiv  e  means  of  ventilation.  The}'  are  not  in  accordance  with  our  habits,  but  the 
Chinese  seem  to  like  them  ;  and  I  do  not  see  that  they  tire  objectionable,  provided  they 
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are  at  least  4  feet  square.    If  smoke-holes  are  not  used,  then  proper  chimneys  must  be  P[°P^J'g^^i'- 
provided. 

168.  In  the  parag^raph  156,  prescribing  open  space,  the  increment  is  made  proportional  Lower  rooms 
to  a  somewhat  smaller  depth  of  storey  (S'feet)  than  that  usually  given  (10  feet).    This  is  ,viMo^^?spL 
done  because  it  seems  preferable  to  encourage  low  rooms,  with  a  proper  amount  of  are  preferable 
window-space  in  proportion  to  the  floor  area,  rather  than  lofty  rooms,  which  are  almost  3terJard8^°™* 
sure  to  be  subdivided  by  "  cock-lofts,"  or  temporary  intermediate  floors,  whereby  the  subdivided  with 
window-space  provided  for  one  floor  has  to  serve  for  two.    "  Cock-lofts  "  should  be  flo^reor^^cock- 
absolutely  prohibited.  ^  ^  ^ofts." 

169.  The  question  of  the  amount  of  cubic  space  per  inhabitant  is  one  of  sanitary  police,  ^J^'^^jj^^^jt^^^ 
rather  than  of  construction.    The  following  are  the  amounts  recommended  by  several 

a  question  of 

authorities.  ^^""^^^^y  po^''^^. 

In  the  Model  Byelaws  No.  III.,  Common  lodging-houses,  p.  6,  Art.  2:~  &glf 
"  Three  hundred  cubic  feet  is  recommended  as  the  proper  standard  of  cubic  space  to  common lodg- 
secure  for  each  person ;  but  in  many  rooms  it  will  be  right  to  appoint  a  larger  space, 
and  this  can  only  be  determined  on  inspection  of  the  particular  room." 

In  No.  XIII.,  "Houses  let  in  lodgings,"  p.  11,  400  cubic  feet  is  prescribed  for  Spaces  for 
each  person  above  the  age  of  10  years  in  rooms  not  used  exclusively  as  sleeping-rooms,  foTgbgi^* 
and  300  feet  wiien  the  room  is  used  exclusively  as  a  sleeping-room.    Half  the  above 
amounts  are  prescribed  for  a  child  under  10  years  of  age,  in  each  case  respectively. 

The  French  Police  Regulations  fix  14  m.c.  or  494*2  cubic  feet  as  the  proper  cubic  by  French"'^^'^ 
space  per  head.  ^  ^  f^j;^^^^- 

170.  In  Victoria  I  would  suggest  that  400  cubic  feet  might  reasonably  be  taken  as  the  Cubic  space 
minimum  cubic  space  where  the  room  is  open,  but  this  should  be  increased  to  6OO  cubic  Hofg^Kong'^ 
feet  when  the  room  is  divided  into  cabins,  exclusive,  in  both  cases,  of  the  cookhouse. 
Considerable  latitude  must  be  given  to  the  sanitary  authority  in  each  case,  and  any 
regulations  of  this  kind  must  be  introduced  gradually  to  avoid  the  discomfort  that  would 

be  caused  by  suddenly  and  simultaneously  evicting  large  numbers  of  persons. 

171.  Earthen  floors  should  be  prohibited,  all  should  at  least  be  paved  with  tiles,  bedded  Floors, 
in  concrete. 

172.  In  framing  regulations  on  these  subjects,  care  must  be  taken  to  word  them  so  Eeguiations 
that  they  may  be  made  to  include  roofed-in  spaces  of  all  kinds,  for  there  is  little  roofed-over 
exaggeration  in  saying  that  no  house  space,  however  small  or  unpromising,  will  be  spaces, 
left  untenanted ;  rooms,  nominally  shops,  will  always  be  found  to  be  the  sleeping 
quarters  of  one  or  more  persons. 

173.  The  question  of  latrines  must  now  be  -  considered.  The  present  houses  do  not  Latrines, 
as  a  rule  contain  one,  and  I  do  not  see  how  they  can  be  introduced  without  incurring 
danger.  In  the  majority  of  houses  the  cookhouse  is  the  only  place  where  such  a 
structure  could  be  made,  and  the  available  room  is  scarcely  sufficient  to  allow  for  the 
necessary  space  for  ventilation,  and  a  latrine,  whatever  be  its  construction,  absolutely 
requires  this.  A  single  latrine  for  the  inhabitants  of  a  house  comprising  several  families 
would  not  be  in  accordance  with  Chinese  custom.  Women,  of  the  better  classes  at  least, 
would  continue  to  use  pots ;  they  distinctly  object  to  places  resorted  to  by  others ;  this 

was  emphatically  stated  by  the  Tung- W  a  Hospital  Committee.    There  is,  however,  an 
important  exception  to  this  rale  in  the  case  of  the  Hakkars. 

174.  The  men,  as  w^e  have  seen,  use  the  public  latrines;  this  affords  great  facilities  for  Men  resort  to 
introducing  good  conservancy.    I  think,  therefore,  that  their  use  should  be  encouraged  ;  the  n^berT^' 
they  should  be  improved  and  increased  in  number.    Still  further  to  apply  the  princiT3le  of  which 

of  providing  for  these  wants  outside  the  dwelling,  it  is  most  desirable  that  semi-private  i^ci^'ase^d. 
latrines  should  be  encouraged,  serving  for  the  neighbours  inhabiting  a  street,  alley,  or 
block.   For  instance,  it  might  be  practicable  to  construct  a  common  latrine  for  the 
inhabitants  of  the  blocks  shown  in  Figs.  23,  27,  and  28, 

175.  Lastly,  it  is  stated  on  good  authority  that  the  Hakkar  women  of  the  working  Public  latrines 
classes  would  use  a  pubhc  latrine,  provided  that  they  were  convinced  that  women  alone  ^^^^^^ 
were  allowed  to  enter  11,  and  that  female  attendants  only  were  employed.  It  is  true  that 

this  idea  was  scouted  by  the  Tung- Wa  Committee,  but  it  was  subsequently  suggested 
by  a  Hakkar,  and  approved  of  by  others  present  of  that  tribe.  The  plan  therefore  seems 
well  worthy  of  trial. 

176.  On  the  whole,  I  am  of  opinion  that  it  would  be  premature  to  enforce  the  con-  Compulsory 
struction  of  latrines  in  existing  houses,  but  they  may  be  sanctioned,  if  desired,  under  ^n™u.-aJ^to 
strict  regulations.    In  new  buildings  it  would  be  w^ell  to  set  apart  some  space  that  could  existing  hous« 
be  used  for  this  purpose.    This  subject  will  be  further  treated  under  the  head  of  p"''"^'"''''- 
scavenging. 

D  3 
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177.  The  application  of  any  sanitary  regulations  that  may  be  decided  on  to  new  or 
reconstructed  houses  will  be  easy,  and  may  be  effected  without  serious  difficalty  or  hard- 
ship to  the  owners  of  property. 

178.  The  improvement  of  existing  houses  is  far  more  difficult.  If  all  were  done  that 
is  desirable,  the  work  would  amount  almost  to  complete  reconstruction.  To  force 
landlords  to  expend  large  sums  to  remedy  defects  in  design  which  were  actually 
sanctioned  when  the  plans  were  submitted  to  the  Government  officers  for  approval 
according  to  law,  would  be  a  great  hardship.  Still  some  of  the  more  glaring  defects 
must  be  remedied  at  once. 

179.  I  would  suggest  that  sanitary  regulations  should  be  published,  and  that  the 
sanitary  staff,  the  constitution  of  which  will  presently  be  described,  should  be  empowered 
to  order  owners  of  property  to  make  necessary  alterations,  such  as  the  provision  of 
additional  window-space,  the  removal  of  obstructions  from  alleys  and  lanes,  the  pave- 
ment of  these  and  the  floors  of  houses,  the  improvement  of  drains,  and  that  a  law 
should  be  made  by  which  the  execution  of  these  orders  could  be  enforced  by  suitable  , 
penalties. 

180.  To  effect  larger  improvements,  which  would  involve  the  expenditure  of  a  serious 
proportion  of  the  year's  rent,  especially  when  it  is  a  question  of  remedying  defects  in 
original  construction,  rather  than  those  arising  from  neglect  or  misusage,  the  Government 
should,  on  the  recommendation  of  the  sanitary  authority,  carry  out  the  necessary  works 
themselves,  paying  for  the  work  out  of  an  improvement  fund,  set  aside  for  the  purpose, 
and  recovering  the  expenditure  by  means  of  a  rate  on  the  property,  repaying  both 
principal  and  interest  in,  say,  30  years,  at  the  end  of  which  time  it  would  cease.  The 
work  would  be  well  and  cheaply  done,  and  the  annual  cost  to  the  landlord  would  be 
insignificant.  It  is  understood  that  the  Government  of  Hong  Kong  have  certain  funds 
derived  from  the  licenses  of  gambling  houses,  the  expenditure  of  which  is  reserved  for 
charitable  purposes.  Surely  the  improvement  of  the  dwellings  of  the  poor  is  a  charitable 
undertaking  ? 

181.  In  the  case  of  some  of  the  worst  houses  which  are  not  capable  of  improvement, 
the  best  plan  would  be  for  the  Government  to  purchase  them,  for  which  the  law 
provides,  and  re-build  and  then  sell  them.  With  good  management,  the  ultimate  cost  to 
the  Colonial  Treasury  would  be  small,  for  additional  accommodation  might  be  given 
in  the  new  houses,  thereby  increasing  the  selling  value. 

182.  To  demonstrate  the  advantages  which  may  be  derived  from  good  construction, 
and  to  show  that  they  may  be  secured  without  any  considerable  additional  cost,  it  will 
be  well  to  construct  some  model  dwellings. 

183.  Before  offering  new  building  lots  for  sale,  it  is  most  desirable  that  the  roads 
should  be  laid  out  and  graded,  and  the  drains  constructed.  By  this,  much  trouble  will 
be  saved.  For  instance,  on  the  east  of  the  town  the  level  of  certain  vacant  building 
lots  is  so  low,  that  if  houses  are  built  according  to  the  existing  level  of  the  ground, 
there  will  be  considerable  difficulty  in  draining  them.  If  the  houses  are  erected  first, 
the  streets  and  drains  must  be  made  to  suit  the  houses.  If,  on  the  other  hand,  the 
streets  and  drains  are  made  first,  with  proper  levels  and  gradients,  the  houses  will 
naturally  be  built  to  these  levels,  and  they  can  then  be  drained  with  ease. 

184.  I  have  left  the  consideration  of  one  of  the  most  important  improvements  to  the 
last,  namely,  the  re-drainage  of  the  houses.  This  is  so  universally  and  emergently 
required  that  it  should  be  undertaken  at  once,  and  special  means  will  be  required  to 
effect  it. 

185.  The  importance  of  the  house  drains  and  the  danger  incurred  by  neglect  in  their 
construction  have  been  already  pointed  out.  In  England,  with  workmen  to  some  extent 
familiar  with  the  work,  it  has  been  found  next  to  impossible  to  secure  proper  design  and 
execution  by  leaving  the  work  to  private  builders,  no  matter  how  complete  be  the 
regulations  drawn  up  for  their  guidance. 

The  necessity  for  complete  and  accurate  work  is  not  recognised,  much  is  badly  done 
and  has  to  be  taken  up  again.  The  cost  also  is  vastly  greater  than  if  the  work  be  carried 
out  on  a  large  scale,  by  a  central  authority,  who  can,  if  desirable,  employ  competent  and 
responsible  contractors.  The  remarks  as  to  the  distribution  of  charges  which  have  just 
been  made  as  to  general  house  improvements,  apply  equally  to  their  drainage,  but  a  still 
more  simple  solution  of  the  question  may  be  found. 

186.  Inasmuch  as  every  house  (with  few  exceptions)  requires  re-draining,  and  the 
beneficiaries  by  this  operation  are  not  the  landlord,  not  even  the  occupant  of  the  individual 
house  alone,  but  the  general  public,  who  enjoy  the  improvement  to  the  sanitary  condition 
of  the  City  therefrom  resulting,  it  seems  equitable  therefore,  as  well  as  expedient,  to  pay 
for  ^his  work  out  of  general  funds.    All  additional  cost  of  house  accommodation  must 
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ultimately  be  paid  for  by  the  people,  indirectly  by  increase  of  the  house  rent,  or  directly 
by  increased  taxation.  In  this  case  the  direct  method  seems  preferable,  for  it  secures  the 
prompt  and  efficient  remedy  of  a  great  defect.  If  the  current  revenue  be  inadequate  to 
provide  the  sums  that  can  be  annually  spent  with  economy,  then  a  loan  will  be  required, 
to  be  repaid  out  of  the  general  revenue.  This  will  be  most  equitable,  for  it  will  relieve 
the  present  population  of  some  of  the  expense  by  transferring  some  part  of  it  to  their 
successors,  who  will,  it  is  hoped,  be  also  benefited  by  the  work  done. 

187.  In  any  case  a  sufficient  fund  should  be  provided  for  carrying  out  each  year's 
allotted  task  without  risk  of  interruption  on  account  of  the  low  state  of  the  Treasury,  rSlion  of^'^' 
produced  either  by  the  revenue  being  less  than  estimated  or  by  some  unforeseen  ^ork. 
expenditure.    The  money  should  be  provided  for  the  work  and  reserved  for  it  alone. 

188.  In  my  connexion  with  India  and  the  Colonies,  I  have  had  but  too  frequent  Evils  arising 
experiences  of  the  evils  resulting  from  the  neglect  of  this  precaution.    Works  are  J^^of'S?'" 
sanctioned  and  arrangements  made  for  executing  them  with  expedition;  something 
happens  to  the  revenue  and  orders  are  received  to  stop.    Workmen  are  dispersed,  plant 

lies  idle,  materials  are  lost  and  deteriorate.    Meanwhile  no  benefit  is  derived  from  the 
incomplete  work. 

189.  The  general  principles  on  which  house  drains  should  be  constructed  have  already  ^jj^gg^^j^j^g  ^ 
been  laid  dow^n.  The  manner  of  applying  these  principles  varies  so  much  with  the  ramage. 
different  forms  of  houses  that  no  general  plan  can  be  prepared.    In  the  Appendix  plans 

are  given  showing  the  proposed  methods  of  draining  several  typical  forms  of  houses,  and 
a  copy  of  the  regulations  for  house  drains  laid  down  in  the  Model  Byelaws,  already 
referred  to,  is  also  given,  as  a  detailed  explanation  of  the  general  rules. 

190.  The  primary  object  of  the  drainage  plans  is  the  removal  of  slopwater,  they  are  '^^^  ^'^{^^^^^i^^^g 
also  fitted  for  conveying  away  that  portion  of  human  excrement  that,  as  will  presently  be  Tre  Ls^i^ed!"^ 
shown,  must  almost  infallibly  find  its  way  into  them,  and  when  an  adequate  water  supply 

is  forthcoming,  and  proper  provisions  have  been  made  for  the  reception  of  their  affluent, 
they  will  be  capable  of  carrying  the  whole  excreta,  if  that  prove  desirable.  No  single 
plan  will  be  applicable  to  the  varied  conditions  and  forms  of  houses  to  be  met  with,  llie 
plans  are  intended  to  show  the  varied  methods  b}^  which  the  requirements  of  proper 
drainage  may  be  met  with  under  different  circumstances. 

191.  As  to  material  and  size,  I  would  recommend  glazed  earthenware  pipes  for  house 
drains,  as  being  on  the  whole  the  cheapest  and  most  effective  material.  Having  visited 
the  potteries  at  Shek-Wan,  I  am  prepared  to  state,  that  with  a  little  trouble,  the  pipes 
can  be  obtained  thence,  probably  at  a  cheaper  rate  than  from  England.  For  the 
drainage  of  one  or  more  houses,  a  diameter  of  4  inches,  with  a  slope  of  1  in  30,  is  found 
in  practice  amply  sufficient.  This  fall  gives  an  adequate  velocity  to  prevent  deposit  of 
silt,  and  by  making  the  inlet  of  smaller  diameter  than  the  pipe,  any  object  which  can 
enter  will  pass  through  it.  Experience  shows  that  obstructions  from  such  causes  as 
pieces  of  rag,  &c.  do  not  take  place  in  the  straight  part  of  the  pipe,  but  at  the  bends  and 
syphons.  Referring  to  the  plans  given  in  the  Appendix,  it  will  be  seen  that  special 
facilities  for  obtaining  access  at  these  points  is  provided,  and  from  them  also  a  rod  may 
be  pushed  through  the  straight  intervening  lengths. 

192.  By  these  precautions,  and  by  providing  increased  facilities  for  getting  rid  of  dry  increased 
rubbish  and  vegetable  refuse  from  the  house,  any  serious  danger  of  obstruction  will  be  facilities  for 

1       mi  f  '  r  T         •  n  1  •  ■       ^       disposal  oi  rub- 

removed.  1  lie  want  01  proper  conveniences  for  disposmg  01  house  sweepings  is  the  bishwiUpre- 
cause  of  many  of  the  numerous  obstructions  of  the  house  drain  which  now  takes  place.  ventobstruc- 

193.  Ihe  usual  argument  m  lavour  or  house  drains  01  large  diameter  is,  "make  it  increasin<^  size 
large  enough,  so  that  it  will  not  choke."    A  badly  made  drain,  in  which  deposit  takes  of  *^^inp  doe, 
place,  will  choke  up  sooner  or  later  whatever  its  size,  the  large  drain  on  the  whole  more  uaMity'to^'' 
rapidly  than  one  of  moderate  dimensions,  for  in  it  the  flow,  being  diffused  over  a  greater  obstruction, 
surface,  is  more  sluggish.    Abundant  instances  are  on  record  vv^here  nature  has  corrected 

the  work  of  the  builder.  The  large  drain  has  gradually  filled  up  with  deposit  till  its 
sectional  area  is  reduced  to  the  exact  size  requisite  to  convey  the  stream  passing 
through  it. 

PART  II. 
Section  3. 
Street  E'ormation,  Side  Channels,  &c. 
On  this  subject  I  have  few  remarks  to  make. 

194.  The  concrete  as  used  seems  a  very  suitable  road  material  where  there  is  no  concrete  .oa<i 
wheel  traffic.    Its  chief  fault  is  that  it  is  rather  slippery  on  sleep  inclines  surface  suitaUi* 

^  ^  '  for  streets. 
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195.  The  execution  of  repairs  is  difficult,  for  the  new  concrete  joins  but  iudifFerentlj 
with  the  old.  This  may  be  to  some  extent  obviated  by  marking  off  the  surface  by 
means  of  grooves  into  rectangles  about  one  foot  square.  When  a  repair  to  gas  or  water- 
pipes  is  necessary,  one  or  more  of  these  squares  can  be  broken  up  and  relaid.  When  the 
work  is  finished,  the  regular  boundaries  of  the  old  and  new  work  prevents  its  having  a 
patchy  appearance.  The  junction  of  the  new  with  the  old  is  facilitated,  for  the  joints 
are  vertical,  or  may  be  undercut,  thus  preventing  separation  of  the  two. 

196.  The  provision  of  a  hard  surface  for  streets  is  most  desirable,  for  it  will  greatly 
diminish  the  amount  of  silt  and  sand  washed  into  the  sewers  during  the  rain.  It  does 
awa}'^  with  the  necessity  for  catch-pits  at  the  gulley-holes.  These  are  a  common  source 
of  nuisance  on  account  of  the  organic  matter  deposited  in  them,  along  with  the  sand  and 
mud  washed  from  the  road. 

PART  II. 

Section  4. 
Street  Sewers. 

197.  The  outfalls  of  the  present  sewers  are  through  the  Praya  wall  into  the  harbour. 
Here  the  tidal  current  is  weak  at  all  times.  No  steps  have  been  taken  to  carry  out  the 
sewage  beyond  and  below  low-water  mark,  or  to  reach  the  tidal  current.  The  inverts  of 
the  sewer  outlets  are  usually  at,  or  near  the  level,  of  low-water  ordinary  springs.  Hence 
on  a  warm  still  day,  at  low  water,  the  stench  along 'the  Praya  is  most  offensive.  At  low 
water  also,  the  huge  mouths  of  the  sewer  are  uncovered,  and  exposed  to  the  full  force  of 
the  northerly  winds,  and  at  such  times  it  is  probable  that  the  pressure  of  the  wind  forces 
the  sewer  gas  up  them,  which  makes  its  escape  by  gulley-holes,  and  no  doubt  also,  by 
the  untrapped  house  drains. 

198.  The  complete  remedy  for  the  nuisance  caused  by  the  discharge  of  sewage  in 
front  of  the  Praya  wall,  is  to  construct  an  intercepting  sewer,  collecting  the  sewage,  and 
conveying  it  to  some  distant  point,  where  it  may  be  discharged  without  causing 
inconvenience. 

199-  A  glance  at  the  map  of  the  island,  will  show  that,  there  is  no  suitable  land  for  the 
utilisation  or  purification  of  sewage.  This  question,  therefore,  needs  no  discussion,  and 
we  may  assume  that  the  sea  must  receive  the  sewage. 

200.  The  first  step  towards  the  solution  of  the  problem  of  interception  is  the  determi- 
nation of  the  position  of  the  outfall.  To  do  this  a  careful  study  of  the  tidal  currents  of 
the  harbour  must  be  made.  The  direction  of  the  currents  at  difi'erent  states  of  the 
tide  and  different  points  must  be  carefully  observed.  Inasmuch  as  the  tides  differ 
greatly  in  their  character,  summer  and  winter,  the  day  tide  being  the  greatest  in  one 
instance,  the  night  in  the  other,  and  as  observations  can  only  be  made  in  the  day  time,  it 
is  absolutely  necessary  that  sets  of  experiments  be  made  at  both  seasons.  Hence,  it  was 
impossible  for  me  to  obtain  complete  data  during  my  stay  in  Hong  Kong.  I  thought  it 
desirable,  however,  to  make  some  observations  which  might  at  least  indicate  the 
direction  of  future  experiments.  Thanks  to  Captain  Carpenter,  R.N.,  of  H.M.'s 
survey-vessel  "  Magpie,"  who  placed  the  able  services  of  Lieutenant  Frederick,  R.N.,  at 
my  disposal  for  the  purpose,  I  was  enabled  to  collect  the  data  which  are  given  in  the 
Appendix. 

201.  The  results  of  these  experiments  are  briefly  as  follows  : — 

(1.)  That  no  material  benefit  will  ensue  from  the  concentration  of  the  sewage  at 
outfalls,  anywhere  within  the  length  of  the  town. 

(2.)  That  towards  the  eastern  extremity  of  the  town  there  is  but  little  hope  of  finding 
a  satisfactory  outlet. 

(3.)  The  experiments,  so  far  as  they  go,  tend  to  show  that  the  most  desirable  position 
for  the  outfall  will  be  in  Sulphur  Chaimel,  which  divides  Green  Island  from  the  main 
island.  Objects  put  in  at  this  point  do  not  seem,  at  any  state  of  the  tide,  to  be  carried 
immediately  in  front  of  the  city. 

202.  Until  the  position  of  the  outfall  is  finally  determined,  it  is  premature  to  discuss 
the  construction  of  an  intercepting  sewer.  There  are  many  other  improvements  in  the 
general  drainage  system  which  can  meanwhile  be  made,  which  will  be  on  the  whole  more 
beneficial  to  the  general  health  of  the  community.  An  intercepting  sewer  is  but  the  last 
step  in  the  process  of  filth  removal.  Unless  provision  be  made  for  removal  from  the 
house  and  the  street,  it  will  be  of  little  use.    It  will  abate  a  local  nuisance,  that  is  all.* 

203.  Owing  to  the  level  nature  of  the  land  close  to  the  foreshore  the  whole  of  the  sewage 
cannot  be  converted  to  any  one  outfall  by  gravitation.    The  fall  is  insufficient.  Never- 

*  Witness  Brighton. 
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theless,  it  is  possible  to  intercept  the  sewage  of  by  far  the  greater  part  of  the  town,  that 
above  Queen's  Road,  and  carry  it  off  by  gravitation.  That  of  the  remaining  portions  of 
the  town  must,  either  be  pumped  into  the  intercepting  sewer,  or  discharged  into  the 
harbour  by  improved  outlets.  Their  effluent  will  be  relatively  small,  so  that  not  much 
nuisance  will  be  caused  by  this  arrangement. 

204.  It  is  out  of  the  question  to  attempt  to  make  an  intercepting  sewer  lo  carry  off  the  ^^^j^^'clTnuv 
whole  of  the  rainfall;  14  inches  have  fallen  in  one  day.    To  remove  the  quantity  of  be removtTi 
water  that  then  fell  on  Victoria  and  the  slopes  above  it  in  24  hours,  would  require  a  pipe  ^°^^^^P*'°e 
at  least  12  feet  in  diameter.    The  intercepting  sewer,  therefore,  should  be  constructed  to 

deal  with  the  dry-weather  flow  or  true  sewage  only,  leaving  storm  water  to  find  its  way 
to  the  sea  as  at  present. 

205.  As  it  does  not  seem  expedient  to  utilize  the  sewage  by  irrigation,  a  certain  J'^*^^^^^"^*^"'' 
amount  of  dilution  by  rainwater  up  to  the  capacity  of  the  intercepting  sewer  is  harmless.  Zohiectiol^'' 
This  permits  the  use  of  the  present  sewers  to  be  continued  for  the  conveyance  of  sewage  Jie-^^  ^^^^^^ 
as  well  as  rainwater,  some  minor  improvements  only  being  required.  Thus  the  expense  of  ^7^54 
a  complete  duplicate  system  of  sewers  proper  will  be  avoided.    The  dry-weather  flow  sewage. 

can  be  diverted  at  their  lower  end  by  means  of  a  tumbling  bay  or  low  weir,  constructed 
across  them  as  shown  in  Figs.  45,  46,  47,  48,  Sheet  VI.  The  height  of  the  weir  must  be 
so  calculated  as  to  turn  aside  the  whole  dry- weather  flow.  When  the  contents  of  the  sewer 
is  augmented  by  heavy  rains  it  will  over-top  the  weir,  and  the  surplus  will  pass  direct  to 
the  harbour.    In  this  case  the  effluent  will  be  so  diluted  as  to  be  inoffensive. 

206.  The  arrangement  of  the  diverting  weir,  just  described,  would  serve  to  carry  off  Temporary 
the  summer  flow  of  a  sewer  through  a  small  cast-iron  pipe,  which  could  be  extended  of  sewage°to 
below  low-water  mark,  an  arrangement  which  might  serve  as  a  temporary,  or  partial  conduct  it  out 
means  of  abating  the  nuisance  in  the  harbour.    The  effluent  of  several  drains  might  .yateTmrrk, 
easily  be  united  and  carried  out  below  low-water  mark  by  a  single  pipe.    The  generation  so  as  to  abate 
of  gas  in  the  large  sewers  at  their  lower  ends,  from  matter  deposited  there,  would  by  this  g^nce! 
means  be  prevented. 

207.  The  upper  portions  of  the  existing  sewers,  those  above  Queen's  Road,  are,  thanks  Preparation 
to  their  great  fall,  rather  than  to  their  design  and  construction,  almost  wholly  free  from  ^gi^e^ge^age!^' 
deposit.     Nevertheless,  it  would  be  well  to  render  their  inverts  watertight,  and  to 
accelerate  the  dry-weather  flow  through  them,  by  concentrating  it  in  a  semicircular  tile, 

laid  on  the  invert.  Concrete  should  be  filled  in  on  either  side  of  it,  the  surface  of  which 
should  be  rendered  with  cement.  This  work  could  be  executed  in  lengths,  the  flow 
being  temporarily  diverted  by  a  trough.    See  Fig.  38,  Sheet  IX. 

208.  Permanent  manholes  are  much  required.    At  present  the  street  must  be  broken  Manholes 
up  whenever  a  sewer  has  to  be  entered  for  repairs  or  inspection.    They  should  be  "^^i^^®^- 
provided  at  all  junctions.    As  there  is  so  little  carriage  traffic,  they  may,  in  most 
instances,  be  made  direct  over  the  sewer,  thus  saving  the  expense  of  side  entrances. 

209.  Much  inconvenience  and  expense  is  caused,  by  the  necessity  for  cleaning  out  ^®P°'^^^°o^gr 
periodically,  the  portions  of  the  sewers  where  they  cross  the  low  district  about  Bonham  districts. 
Strang.    The  deposit  in  them  is  due  to  silt  and  sand,  brought  down  from  the  ravines 

above  the  city.  In  one  case,  that  of  the  large  drain  running  near  the  Harbour- Master's 
office,  the  deposit  which  takes  place  therein,  is  mainly  derived  from  a  plot  of  waste 
ground  in  which  its  intake  is  situated,  and  which  is  used  as  a  rubbish  tip.  This  sewer 
should  be  extended  above  this  ground,  which  should  be  levelled  and  laid  out  for 
building. 

210.  To  remedy  the  inconvenience  caused  by  the  deposition  of  silt  in  the  sewers,  they  Construction  of 
should  be  provided  at  their  upper  ends  with  catchpits,  in  which  such  substances  would  beads  of  sewers 
be  deposited  and  from  which  they  could  be  easily  removed.    These  catchpits  might  be 

formed  by  constructing  masonry  dams  across  the  ravines,  and  they  could  be  so  designed 
as  to  promote  ventilation  also,  as  will  be  presently  described. 

211.  The  question  of  the  ventilation  of  sewers  is  now  attracting  great  attention.  VentUation 
Loud  complaints  are  made  of  the  stenches  which  proceed  from  the  ventilating;  g-ratinsr.  of  sewers. 

mi  1^  r  •  1  '         -111  1  •  True  cause  of 

ihe  real  cause  or  the  nuisance  may  annost  invariably  be  traced  to  imperfect  house  nuisance  from 
drainage,  for  recent  town  sewers  have  been  constructed  with  ffieat  skill.    The  sewaere,  "ventilating 

i      i  -iii  ,••     •  n         ^  !•  I  •  ^       openings  to  be 

owing  to  deposit  and  stagnation  m  imperfect  house  drains,  enters  the  sewers  in  a  state  of  found  in  im- 
active  putrefaction,  and  much  gas  of  an  offensive  and  dangerous  character  is  evolved,  ^^inf  ^^""^^^ 
This  gas  will  escape  somewhere.  The  construction  of  ventilating  shafts  is  but  a 
palliation,  not  a  remedy,  of  the  evil.  They  merely  remove  the  nuisance  a  little  farther 
off.  Where  the  house  drains  as  well  as  the  sewers  are  thoroughly  well  constructed, 
complete  removal  takes  place  before  putrefaction  commences,  and  little  or  no  gas  is 
evolved.  In  Chapel  Brampton,  a  village  recently  drained  con)pletely,  houses  as  well  as 
streets,  there  is  no  nuisance  whatsoever  from  the  ventilating  openings.    A  visit  to  the 
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outfall  soon  showed  the  cause  of  this,  everything  reached  it  in  a  perfectly  fresh 
condition. 

212.  Much  time  must  elapse  before  the  house  drains  of  Victoria  are  brought  to  the 
necessary  state  of  perfection.  Steps  to  provide  ventilation  must  therefore  be  taken,  but 
it  will  be  well  to  proceed  tentatively  and  experimentally. 

213.  In  any  case,  it  is  obviously  necessary  that  all  main  sewers  should  be  carried  back, 
up  the  slopes  of  the  hill,  well  above  the  town,  and  there  terminate  in  open  mouths. 
Further,  to  promote  a  current  of  air,  their  intakes  should  be  made  in  the  form  of  vertical 
shafts  constructed  in  the  masonry  of  the  dams,  which  are  proposed  to  form  the  catchpits  at 
the  head  of  the  sewers.  Figs.  49-53,  Sheet  XII.,  show  this  arrangement.  For  complete 
ventilation  also  inlets  at  the  lower  extremities  of  the  sewers  near  the  Praya  will  be 
required.  They  must  be  so  arranged  as  not  to  be  closed  by  the  rising  tide.  If  the 
whole  of  the  sewer-gas  can  be  discharged  above  the  level  of  the  town,  a  most  desirable 
result  will  have  been  attained,  and  it  will  be  well  to  try  the  effect  of  this  arrangement 
first. 

214.  Experiments  on  the  ventilation  of  sewers  by  means  of  shafts  and  fm-naces,  have 
shown  that  their  action  is  confined  almost  entirely  to  the  portions  of  the  sewer  in  their 
immediate  neighbourhood.  These  experiments  have,  however,  been  made  on  long  and 
level  sewers.  Those  of  Victoria  are  short  and  very  steep  (nearly  500  feet  rise  in  three- 
quarters  of  a  mile).  It  seems  reasonable  to  hope  that  there  will  be  a  sufficient  upAvard 
current,  to  take  all  the  gas  to  the  top,  and  that  the  draught  caused  by  the  shaft  will 
not  wholly  be  supplied  by  air  drawn  in  through  gulley-holes  in  its  immediate  vicinity. 

215.  If  this  be  not  the  case,  it  will  be  well  to  avoid  the  discharge  of  sewer-gas  in  the 
narrow  streets,  especially  in  a  climate  like  that  of  Hong  Kong,  subject  to  long  periods 
of  hot,  still,  oppressive  weather.  The  sewers  must  be  divided  into  short  lengths  by  means 
of  flap-valves,  preventing  the  upward  movement  of  the  air  in  them.  Below  each 
flap,  a  ventilating  pipe  must  be  provided,  leading  to  an  upright  pipe  carried  up  the 
side  of  some  building  and  terminating  high  above  its  roof.  After  all,  this  will  be  but 
a  partial  cure  of  the  evil,  for  it  will  be  impossible  to  make  these  ventilators  so  high  as  to 
be  above  all  the  houses  in  the  districts  above. 

216.  I  again  repeat  that  the  only  real  cure  for  the  sewer-gas  nuisance,  is  to  prevent 
its  formation,  by  securing  immediate  removal,  to  which  end  proper  house  drains  are  the 
first  step.    This  is  true  whether  faecal  matter  be  excluded  from  the  sewers  or  not. 

217.  The  flat  portions  of  the  city,  namely,  that  between  Queen's  Road  and  the  Praya, 
traversed  by  Bonham  Strand,  and  that  eastward  of  the  military  property,  should  be 
provided  with  pipe  sewers  of  small  diameter,  arranged  to  receive  sewage  only.  The 
available  falls  are  small,  and  their  outlets  will  be  covered  at  high  water.  Artificial 
flushing  should  therefore  be  provided.  For  this  purpose  I  would  recommend  the  use 
of  Field's  flush  tank.  This  contrivance  consists  of  a  syphon,  by  which  the  contents  of  a 
tank  of  any  desired  size  may  be  discharged  rapidly  into  the  sewer,  thus  washing  away 
any  deposit.  The  tank  is  filled  by  a  continuous  dribble  of  water ;  when  full,  the  syphon 
comes  into  action,  and  it  is  emptied  automatically.  The  frequency  of  the  flush  merely 
depends  on  the  size  of  the  tank  and  the  quantity  of  water  entering  it.  It  will  not  be 
necessary  to  use  water  from  the  waterworks  for  this  purpose.  The  perennial  flow  of 
the  Nullas  will,  in  most  cases,  suffice.  Indeed  the  sewage  from  higher  districts  may  be 
used  for  this  purpose. 

218.  As  to  the  intercepting  sewer,  I  would  merely  remark  that,  assuming  the  Sulphur 
Channel  as  the  outfall,  a  cast-iron  pipe  seems  the  most  suitable  means  of  conveying  the 
sewage  of  the  higher  districts  to  that  point  by  gravitation.  Such  a  pipe  will  work  under 
pressure  and  need  not  have  a  uniform  gradient,  by  which  much  trouble  and  expense  will 
be  saved.  If  desired,  I  am  prepared  to  submit  plans  for  this,  but  it  seems  premature  to 
do  so  till  the  outfall  is  fixed  on. 
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PART  II. 
Section  5. 
Water  Supply. 

219.  As  the  most  serious  sanitary  defect  of  all,  the  miserably  inadequate  water  supply, 
is  about  to  be  remedied  by  the  construction  of  new  works,  calculated  to  afford  abundance 
of  water  to  all,  little  need  be  said  on  the  subject  of  quantity. 

220.  I  would,  however,  point  out  that  if  waste  of  water  which  now  obtains  be  not 
prevented,  by  stringent  regulations  strictly  enforced,  all  the  streams  of  Hong  Kong  will 
not  be  able  to  satisfy  the  wants  of  the  city. 
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221.  The  completion  of  the  new  works,  and  the  introduction  of  an  augmented  supply  House-to-house 
must  be  preceded  by  a  complete  house-to-house  inspection  of  services  and  fittings.  reqSrand 
Regulations  must  be  drawn  up  and  enforced,  as  to  the  pattern  ^nd  quality  of  tubes,  taps,  regulations  as 
and  fittings  to  be  employed.    Notices  must  he  served  on  owners  of  premises,  where  the  Stings  m^us't  be 
fittings  are  defective,  directing  them  to  renew  them  by  a  certain  date,  on  pain  of  enforced, 
summary  discontinuance  of  the  supply.    Penalties  must  be  provided  for  the  punishment 

of  wanton  acts  of  waste,  or  infringements  of  the  regulations.  As  the  existing  Water- 
works Ordinance  gives  no  powers  of  this  sort,  anew  Ordinance  will  be  required,  somewhat 
on  the  lines  of  the  English  Waterworks  Clauses  Act. 

222.  It  is  to  be  presumed  that  the  Government  of  Hong  Kong  propose  to  abandon  Ju'J.t^n  ^faX 
the  present  barbarous  and  dangerous  intermittent  supply,  and  introduce  the  simple,  ditionai  water, 
convenient,  and  economical  constant  system.  The  dangers  to  health  and  the  incon-  supply ^^^,6 
venience  in  case  of  fi.re  caused  by  the  intermittent  system  are  well  known.    They  exist,  given. 

as  we  have  seen,  in  an  aggravated  form  in  Hong  Kong. 

223.  With  a  constant  supply,  waste  may  be  reduced  to  a  far  lower  amount  than  with  the  supply 
intermittent,  and  this  without  any  vexatious  restrictions  as  to  the  legitimate  use  of  water,  waste  is  re- 
To  this  end  it  is  principally  necessary  to  exercise  strict  and  careful  surveillance  over  the  minimum! 
nature  and  condition  of  taps  and  other  house  fittings.    The  defective  condition  of  these 

is  the  principal  cause  of  waste.  The  leakage  in  each  case  may  seem  small,  but  it  goes 
on  night  and  day,  and  takes  place  in  so  many  instances,  that  the  total  loss  is  formidable. 
Wanton  and  careless  waste,  by  leaving  taps  open,  is  far  less  serious  than  usually 
supposed.  In  fact,  with  a  constant  supply  under  good  pressure,  the  mess  and 
noise  made  by  a  tap  left  running  is  such  that  someone  closes  it  in  self  defence.  It  is 
not  difficult,  also,  to  select  positions  for  taps,  such  that  they  cannot  be  left  open  without 
proving  an  intolerable  nuisance. 

224.  Suitable  fi.ttings  must  be  used,  and  to  ensure  their  being  kept  in  repair,  continual  q°i^g^^*t°'^'j^®j'j^ 
careful  inspection  is  requisite.    I  strongly  recommend  Government  to  execute  certain  tain  fittings 
minor  repairs  gratis.    It  pays  in  the  end.    The  most  important  of  these  is  the  repair  of  Gratis  execu- 

x«/  ±  ^  ^  L  tion  Oi  minor 

the  draw-off  taps.  In  the  pattern  usually  employed  for  high  pressures,  a  disc  of  leather  repairs  re- 
is  pressed  down  on  the  orifice  through  which  the  water  escapes,  thereby  closing  it.  In  commended, 
the  ordinary  course  of  events  the  leather  wears  out,  and  the  tap  leaks.  The  turncock, 
or  district  inspector,  should  renew  the  leather  at  once,  an  operation  which  takes  but  a  few 
minutes.  In  practice  he  carries  several  spare  taps  with  him,  and  he  takes  off  the  defective 
and  replaces  it  with  a  perfect  one.  The  faulty  tap  is  then  taken  to  the  store  and 
re-leathered,  cleaned,  and  given  out  again.  The  cost  of  this  is  trivial,  and  the  effect  on 
the  waste  very  great ;  a  private  plumber  would  charge  a  considerable  sum  for  this  work, 
and  there  would  be  much  waste  of  time,  during  which  loss  of  water  goes  on.  By  such 
simple  means  as  this  it  is  possible  to  keep  down  the  consumption  of  water  to  a  very  low 
amount  indeed.  I  know  of  several  small  towns  where  it  does  not  exceed  from  10  to 
15  gallons  a  head  a  day,  yet  there  is  no  restriction  on  the  use  of  water  whatsoever. 

225.  I  should  also  recommend  that  public  standposts  (known  as  "hydrants"  in  Hong  House  services 
Kong,  a  term  usually  applied  to  firecocks),  should  be  abolished  as  soon  as  possible. 

Less  waste  takes  place  with  well-managed  house  services  than  with  public  standposts,  standpfpes^L 
which  are  no  one's  property,  and  which  no  one  looks  after.  They  are  always  a  nuisance,  *^oijf^®e^\s 
making  a  great  mess  in  the  street,  and  the  assembled  water-carriers  cause  noise  and  causing  waste 

obstruction.  and  disorder. 

226.  On  the  introduction  of  new  supply,  no  pains  should  be  spared  to  promote  the  The  Govem- 
introduction  of  house  services.    Water  should  be  laid  on  to  every  house,  or  at  least  to  J^^^o^  ^oule 
every  court  or  alley.    To  ensure  the  use  of  proper  materials  and  workmanship  the  services  a"* 
Government  should  lay  on  services  themselves.    They  will  be  able  to  do  this  far  cheaper  «ost  price, 
than  the  private  plumber  (I  speak  from  personal  experience),  and  the  work  will  be  well 

done.    Further,  to  encourage  services  they  m.ight  be  done  for  deferred  payments,  or  even 
for  an  annual  rental. 

227.  In  almost  every  respect,  wrought-iron  piping  is  preferable  to  lead  for  house  Wrought-iron 
services.    In  the  first  place,  it  is  cheaper  both  as  to  prime  cost  and  labour  of  fitting.  ^JPf^"^^"^*"*^'^ 
Plumbers  are  not  required.    An  ordinary  intelligent  labourer  can  soon  learn  to  screw  °  '^^  ' 
together  wrought-iron  pipes.     The  same  men  that  excavate  the  trench  can  lay  the 

pipe  and  complete  the  service,  the  connexion  to  the  main  being  made  by  the  turncock. 
(This  has  been  done  with  Russian  labourers.)  In  the  second  place,  wrought  iron  resists 
hydraulic  shocks  better  than  lead;  and  lastly,  it  does  not  contaminate  the  water. 

228.  The  quality  of  wrought-iron  pipe  known  as  "best  steam"  not  "gas,"  should  Quaiityof 
be  used,  and  it  should  be   coated  with  Dr.  Angus   Smith's  composition.     In  salt  pipeMheT"'' 
ground  this  msiy  not  sufficiently  protect  the  pipe,  which  in  such  cases  should  be  laid  in  a  protection  from 
little  V-shaped  trough  of  boards,  filled  with  a  concrete  of  tar  and  sand.  cowosion. 
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229.  The  existing  system  of  water  rates  appears  to  be  unjust.  The  uniform  rate  over 
all  property  should  be  allowed  to  remain,  to  encourage  the  laying  on  of  house  services, 
but  it  should  be  largely  reduced.  It  is  justifiable  on  the  ground  that  all  may  have  water 
(which  it  is  to  be  hoped  will  soon  be  the  case),  and  that  all  derive  indirect  benefit  from 
the  waterworks  in  the  shape  of  protection  from  fire,  &c. 

230.  Special  extra  rates  for  baths  (fixed)  and  waterclosets,  should  be  provided,  in 
short,  for  all  extensions  beyond  a  simple  draw-off  tap.  By  far  the  most  simple  means  of 
doing  this,  is  to  charge  by  meter,  for  the  water  actually  consumed.  Indeed,  but  for  the 
great  cost  of  the  meters,  I  would  recommend  their  universal  use.  To  all  houses  having 
more  than  a  simple  tap,  meters  should  be  fixed.  This  saves  all  trouble  about  inspecting 
fittings,  and  leaves  the  proprietor  quite  free  to  waste  water  or  use  it  as  he  likes,  but  he 
has  to  pay  for  what  he  uses  or  loses.  A  scale  of  charges  for  water  by  meter  would  be 
required.  I  would  recommend  the  Manchester  Corporation  scale  of  rates  as  a  model  for 
this  work. 

231.  As  several  years  must  elapse  before  the  new  water  supply  can  be  introduced,  it 
will  be  well  to  take  some  steps  to  remedy  the  glaring  defects  of  the  present  system  of 
distribution.  In  the  first  place,  the  whole  city  must  no  longer  be  served  at  once  by 
turning  on  the  water  from  the  reservoir.  The  town  should  be  divided  into  districts,  or 
parallel  zones,  of  about  equal  altitude.  The  water  should  be  turned  on  to  each  district  in 
succession  for  a  stated  time  daily,  so  that  all  may  get  their  fair  share  of  water.  The 
present  mains  are  all  connected  to  house  services,  which  prevents  (so  I  learn  at  least),  the 
adoption  of  this  plan. 

232.  New  mains  will  be  required  for  the  complete  distribution  of  the  water  supply. 
Some  of  these  should  be  laid  at  once  so  as  to  facilitate  the  proposed  system.  I  cannot 
give  the  precise  arrangement,  which  must  depend  on  the  point  at  which  it  is  proposed  to 
deliver  the  new  supply,  but  the  following  is  the  general  principle  which  should  govern 
the  design. 

233.  From  No.  2  tank,  or  from  the  point  of  delivery,  wherever  it  may  be,  a  principal 
main  should  be  laid  east  and  west  along  the  highest  part  of  the  town.  From  this 
secondary  mains  should  be  carried  down  through  the  town  to  the  Praya,  and  to  these  all 
the  existing  mains  should  be  connected  right  and  left,  with  stopcocks  at  their  junctions, 
so  that  each  branch  is  commanded  separately.  Further,  the  branches  should  be  sub- 
divided by  stopcocks,  so  that  each  portion  supplies  a  zone  or  district  of  nearly  equal 
altitude.  No  services  should  be  connected  either  to  the  principal  or  to  the  secondary 
main,  but  they  should  be  liberally  provided  with  fire-hydrants.  The  principal  and 
secondary  mains  should  always  remain  charged.  If  properly  jointed,  there  will  be  no 
waste  from  them.  Thus,  in  case  of  fire,  water  will  be  instantly  obtained  from  the 
hydrants  on  them,  at  full  pressure,  and  but  a  few  minutes  will  elapse  before  one  or  more 
of  the  branches  can  be  charged  and  the  water  brought  to  bear  on  the  fire.  In  "  serving," 
the  water  should  be  turned  on  successively,  to  each  district  or  zone,  and  kept  on  for  a 
definite  length  of  time,  depending  on  the  size  of  the  district,  and  its  altitude  above  the 
sea.  The  proper  hours  of  "  serving  "  must  be  determined  by  experiment,  and  should  be 
published  from  time  to  time. 

234.  A  byelaw  should  be  made  that  each  consumer  must  either  provide  a  cistern  and 
a  ball  valve,  the  latter  to  be  supplied  and  fi.xed  by  Government,  or  take  water  by  meter. 
The  latter  would,  in  the  case  of  European  houses,  be  by  far  the  most  satisfactory 
arrangement  to  all  parties.  The  meter  should  be  provided  and  fixed  by  Government, 
and  a  rent  charged  for  its  use.  Those  taking  water  by  meter  would  be  partly  or  wholly 
relieved  from  the  general  water  rate.  Care  must  be  taken  to  select  the  best  type  of 
meter. 

235.  A  new  main  of  larger  dimensions  should  be  laid  to  distribute  the  supply  at 
present  derived  from  the  Wong-na-Chong  stream.  Even  if  this  source  of  supply  be 
abandoned  on  the  completion  of  the  new  works  (I  see  no  reason  for  doing  so),  the  new 
main  will  be  required  to  supply  the  eastern  district. 

236.  Even  should  the  Wong-na-Chong  stream  be  abandoned  as  a  source  of  supply  for 
domestic  purposes,  the  Government  should  on  no  account  part  with  their  right  to  its 
waters,  which  will  be  of  infinite  use  for  flushing  sewers,  or  even  for  supplying  some  part 
of  the  motive  power  required  for  pumping  sewage  from  the  lower  districts.  This  applies 
also  to  the  waters  of  the  other  nullas. 

237.  I  am  credibly  informed  that  the  large  reservoir  No.  2  cannot  be  filled  more  than 
half  full.  I  was  unable  to  obtain  any  reliable  information  as  to  the  cause.  I  merely  place 
the  defect  on  record,  so  that  it  may  be  investigated  and  remedied. 
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238.  By  adopting  the  measures  I  have  described,  the  efficiency  of  the  present  supply  ijie^effimency 
may  be  vastly  increased.    A  new  Ordinance  will  be  required  to  give  the  necessary  "uppf/^aTbe 
powers.    As  the  condition  of  things  for  some  time  to  come  will  be  provisional  only,  it  j?«^e^^ed. 
will  be  well  to  frame  the  Ordinance  in  general  terms,  empowering  the  Governor  in  required. 
Council  to  make  byelaws  from  time  to  time  as  may  be  required. 

239.  The  introduction  of  sand-filters,  both  to  the  new  and  old  waterworks,  is  most  Desirability 
desirable.    During  the  dry  season  the  water  is  beautifully  clear,  but  I  am  informed  that  °mportan«' 
during  the  rains  the  water  is  turbid,  a  fact  fully  demonstrated  by  the  deposit  found  in  of  same, 
the  pipes.    Even  in  the  dry  season  the  water  would  be  much  improved  by  filtration. 

In  a  waterworks  which  I  recently  constructed,  I  was  surprised  to  find  what  a  quantity  of 
organic  matter  and  miscellaneous  impurity  was  removed  by  filtration  from  a  water,  at 
least  as  clear  in  appearance,  as  that  of  Hong  Kong.  Though  filtration  has  no  appreciable 
chemical  action  on  the  substances  in  solution  in  water,  still  by  removing  suspended 
matter  it  is  more  than  probable  that  a  most  important  improvement  is  effected.  The 
experiments  of  Pasteur  and  others  show  that  disease  germs  may  be  removed,  both  from 
air  and  water,  by  simple  mechanical  filtration. 


PART  II. 
Section  6. 
Scavenging. — Removal  of  Excreta. 

240.  The  defects  of  the  present  system  of  night-soil  removal  are :  First,  that  it  is  Defects  of 
done  irregularly  and  unsystematically,  and  in  many  cases  at  too  long  intervals  (twice  a  of  nfght-son°' 
week).    Inasmuch  as  the  pots  are  often  kept  in  dwelling-rooms,  daily  removal  is  of  the  removal, 
greatest  importance.    Secondly,  much  finds  its  way  into  the  drains,  the  greater  part  of 

the  urine,  the  washings  of  pots,  and  sometimes,  indeed,  the  whole  contents  of  buckets, 
being  thus  disposed  of.  Thirdly,  the  practice  of  empt^ang  and  washing  the  foul  house- 
pots  in  the  street  is  in  itself  a  nuisance. 

241.  The  general  limits  of  utility  of  the  dry-earth  system  have  been  already  defined,  Limits  of 
namely,  that  it  abates  the  excrement  nuisance,  but  does  not  in  any  way  abolish  the  eartrsyltemf 
necessity  for  drains  to  carry  off  the  remaining  sewage,  which  is  but  little  diminished  in 
quantity  or  noxiousness  by  the  exclusion  of  excreta. 

242.  It  must  now  be  considered  in  its  special  relations  to  Hong  Kong.    It  has  Application  of 
been  shown  that  a  supply  of  humus  (garden  soil)  is  necessary  for  efficiency.    As  to  the  fj^to^Hoi^ 
actual  quantity  of  humus  required,  very  scanty  practical  data  are  forthcoming.  I  believe  Eong. 
that  5  lbs.  per  head  per  day,  man,  woman,  and  child,  is  a  most  moderate  allowance,  so 

small  indeed  that  with  it  efficiency  can  only  be  guaranteed  on  the  assumption  that  the 
principal  amount  of  the  fluid  excrement  is  not  treated.* 

Now  for  a  population  of  130,000,  that  of  Victoria,  we  should  require  annually 
105,853  tons  of  dry  earth  to  be  brought  in  and  distributed,  and  about  127,020  tons  of 
mixture  would  have  to  be  collected  and  removed.  To  calculate  the  quantity  of  land 
requisite  to  afford  the  necessary  humus,  we  may  assume  that  a  cubic  foot  of  humus 
measured  "  in  situ  "  would  give  about  |;  cwt.  of  dry  earth,  and  that  there  is  6  inches  of 
humus  on  the  land.  The  area  required  to  afford  the  necessary  amount  of  humus  would 
for  one  year  be  129  acres  of  land.  At  least  an  equal  area  of  land  would  be  required  ta 
purify  the  product  and  fit  it  again  for  use.  Lastly,  huge  dep6ts  would  be  required  to  store 
up  the  dry  earth,  for  use  during  the  wet  season.  These  considerations  alone  suffice  to 
show  that  the  difficulty  of  procuring  dry  earth  is  sufficient  to  prevent  the  application  of 
the  sj^stem  to  a  city  like  Victoria. 

243.  There  are  further  difficulties  in  the  way  of  the  domestic  application.  Either  a  Difficulties  ib 
self-acting  closet  must  be  provided,  whereby  a  proper  quantity  of  earth  is  applied  ap^catLn 

*  The  patentees  say  that  l-^  lbs.  is  required  each  time  the  closet  is  used.  The  Army  Sanitary  Committee 
give  the  following  data  derived  from  actual  practice  : — 

"  If  small  cylindrical  pans  be  used,  the  quantity  of  '  humus  '  required  is  about  2^  to  3  lbs.  for  every  use  of 
the  closet  per  man  ;  but  the  larger  the  surface  exposed  in  the  vessel,  the  greater  must  be  the  amount  of  earth, 
and  to  ensure  the  best  possible  result,  provision  should  be  made  for  receiving  and  dealing  with  the  urine 
separately.    Latrines  for  women  require  more  earth  than  those  for  m«n." 

"  If  all  the  urine  of  a  barrack  were  treated  by  the  dry-earth  system,  a  much  larger  quantity,  about  8  lbs. 
per  man  per  diem,  would  appear  to  be  required ;  according  to  Indian  experience,  1  gallon  of  urine  would  be 
taken  up  by  36  lbs.  of  earth."  In  a  report  to  the  Local  Government  Board  concerning  certain  means  of 
preventing  excrement  nuisance,  dated  1875,  it  is  stated,  in  reference  to  Lancaster,  that  for  120  latrines  serving 
about  500  people,  the  quantity  of  dry  earth  used  weekly  amounts  to  22  loads,  each  load  weighing  from  23  to  24 
cwts.  This  is  equal  to  16'5  1bs.  per  head  per  day.  These  facts  fully  justify  the  assumption  of  5  lbs.  9,3  th» 
minimum  quantity. 
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aatomatically  at  each  time  of  use.  The  expense  of  these  is  considerable,  5/.  to  51.  10s. 
per  seat  (apparatus  only).  Or  they  must  be  visited  daily  or  oftener,  by  a  public  employee 
who  throws  on  the  earth.  Neither  of  these  conditions  can  be  fulfilled  in  the  houses  as 
at  present  constructed.  Then,  the  objection  to  the  use  of  common  latrines  by  Chinese 
women  must  be  remembered.  Nor  does  it  seem  desirable  to  permit  accumulation  of 
excreta  in  or  about  tropical  dwelUngs,  even  when  deodorized  (not  necessarily  disinfected) 
by  earth.* 

244.  No  town  of  any  size  has  been  able  to  introduce  the  dry-earth  system  completely. 
It  seems  most  applicable  to  public  latrines  where  a  person  can  be  constantly  employed 
to  apply  the  earth. 

245.  I  have  not  been  able  to  find  out  that  the  application  of  dry  earth  to  the  deodo- 
rization  of  excreta  is  in  any  way  arChinese  practice,  and  the  assertion  that  it  is  a  time- 
honoured  Chinese  custom  appears  to  be  based  on  an  entire  misconception.  In  Canton, 
sand,  not  garden  mould,  is  sprinkled  under  the  seats  of  the  latrines,  to  facilitate  the 
gathering  up  of  the  faeces,  but  the  smallest  possible  quantity  of  sand  is  used,  so  as  to 
avoid  contaminating  valuable  manure  with  inert  matter.  Outside  farmhouses  are 
-latrines,  in  which  wood  ashes  are  kept,  and  on  them  the  excreta  are  allowed  to  fall  for 
the  same  purpose.  The  idea  of  disinfection  or  deodorization  is  quite  foreign  to  the 
Chinese  mind. 

246.  I  further  learn  that  human  manure  is  usually  applied  in  a  fluid  state,  diluted  with 
water.  Dr.  Kerr,  of  Canton,  made  some  inquiries  for  me,  and  learned  that  it  is  not 
dried  and  used  as  "poudrette."    Animal  manure  appears  to  be  so  treated. 

247.  It  has  been  shown  that  the  manurial  value  is  a  most  potent  agent  for  ensuring 
the  removal  of  excreta.  If  it  be  diluted  with  several  times  its  weight  of  inert  earth,  it 
will  no  longer  be  worth  transporting  to  Canton.  Not  only  will  the  value  of  the  manure 
be  lost,  but  great  expense  will  be  incurred  to  ,secure  its  proper  disposal.  The  absence 
of  suitable  land  renders  this  difficulty  almost  insurmountable. 

248.  The  more  I  consider  the  various  methods  of  hand-removal,  the  greater  difficulty 
do  I  find  in  devising  means  for  carrj^ing  them  out  practically  and  completely,  so  as  to 
realise  the  advantages  which  their  respective  advocates  claim  for  them.  It  has  been 
shown  that  good  drains  are  a  necessity  in  any  case  for  the  removal  of  slopwater,  which 
forms  about  four-fifths  of  the  total  sewage,  and  it  seems,  therefore,  obvious  that  the 
simple,  cleanly,  and  efficient  water-carriage  system  is  vastly  preferable  to  aU  others, 
provided  that  conditions  proper  for  its  introduction  exist,  namely,  a  supply  of  water, 
good  house  drains  and  sewers,  and  a  proper  outfall.  Moreover,  all  these  things  are 
equally  necessary  whatever  be  the  method  of  removal  adopted  for  excreta.  It  must 
be  clearly  understood,  however,  that  in  advocating  the  system  of  water-carriage,  I  do 
not  advocate  the  use  of  the  ordinary  watercloset  (mahogany  seat  and  brass  handle). 
Arrangements  suitable  for  local  requirement  may  be  devised. 

249.  Considerable  time  must  elapse  before  all  is  ready  for  the  abolition  of  the  hand- 
removal  system,  for  it  would  be  madness  to  encourage  the  introduction  of  excreta  into 
the  present  house  drains.  Some  improvement  of  the  present  system  must  be  devised.  It 
seems  probable,  also,  that  on  account  of  the  manurial  value  of  night-soil,  it  may  always 
to  some  extent  be  collected  by  hand.f 

250.  On  the  whole,  it  appears  that  the  dry -earth  is  unsuitable  for  general  application, 
and  therefore  the  house-bucket  system  must  be  resorted  to,  its  existing  defects  being 
remedied  as  far  as  possible. 

251.  At  first  sight  it  appeared  that  it  would  be  possible  to  devise  a  system  whereby 
the  pots  could  be  removed,  covered  and  undisturbed  as  to  their  contents,  to  some  depot 
where  they  could  be  emptied,  washed,  and  stored,  clean  vessels  having  been  left  in  the 
place  of  those  removed.  It  was  found  that  the  vast  number  of  vessels  to  be  moved 
would  be  an  almost  insuperable  obstacle  to  this  plan.  There  are  often  six  or  more  in 
one  house,  say  about  30,000,  to  be  handled  daily.  Again,  with  reference  to  a  suggestion 
to  limit  the  number  of  vessels  in  use  to  one  per  house,  on  consultation  with  the  Chinese 
it  appeared  that  they  would  have  the  strongest  possible  objection  to  use  such  vessels  in 
common  with  others.  In  fact,  to  do  so  would  be  a  violation  of  their  domestic  customs. 
Turther,  they  object  to  the  house-to-house  collection  being  made  by  Government 
employees,  for,  as  they  say,  not  being  paid  by  the  occupant  of  the^  house,  they  would  be 


*  .  .  .  .  "In  the  climate  of  India  the  latrine  contents  under  the  dry-earth  system  abound  in 
'  Yibriones,'  a  test  of  the  presence  of  disease  putrefaction  " — Army  Sanitary  Commission,  page  5. 

f  In  the  case  of  public  institutions,  especially  hospitals,  no  pains  or  expense  should  be  spared,  to  introduce 
water-carriage,  thoroughly  and  completely,  as  soon  as  possible.  For  hospitals,  the  immediate  removals,  which 
can  alone  be  effected  by  the  watei'-carriage  system,  is  of  the  highest  importance. 
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practically  independent  of  him,  and  he  would  therefore  have  no  easy  means  of  punishing 
insolence  or  neglect, — an  important  consideration,  considering  that  these  persons  have  to 
penetrate  into  the  most  intimate  parts  of  the  house.  This  is  another  instance  of  the 
inconvenience  of  having  no  latrines,  and  no  separate  means  of  access  to  the  back  parts  of 
the  house.  After  due  consideration  of  the  suggestions  and  objections  of  the  Chinese, 
which  they  have  expressed  from  time  to  time,  I  venture  to  believe  that  the  following 
plan  would  effect  an  improvement. 

252.  The  value  of  the  manure  obtained  is  the  most  potent  agency  to  secure  its  ^o°"po|"^o"^" 
complete  collection.    Though  the  contractor  has  no  legal  contract  or  monopoly  (see  contracto^." 
paragraph  94),  yet  it  seems  probable  that  he  and  his  associates  have  a  practical  monopoly. 

He  knows  and  probably  fees  the  coolies  who  collect.    If  one  does  not  turn  up  at  the 
proper  hour,  he  or  the  foreman  make  a  disturbance. 

253.  The  night-soil  from  house-to-house  collection  is  now  given  to  the  contractor,  as  ^^^^''"J^^^j 
payment  of  the  work  of  street  sweeping  and  general  scavenging.    There  is  therefore  no  feftion  sWd 
means  of  ascertaining  the  value  of  the  manure  or  the  cost  of  the  work  done.    I  would  I^^^^^p^^^^^'^ 
suggest  that  these  two  functions  should  for  the  future  be  dissociated  and  each  tendered  sweeping,  to 
for  separately,  especially  as  the  scavenging  also  requires  improvement.  vliuf  and^cost 

254.  To  promote  competition  and  encourage  careful  control,  I  propose  that  the  town  Division  of 
should  be  divided  into  districts.    The  monopoly  and  property  of  all  night-soil  in  each  a^^ricTs!" 
district  should  be  allotted  periodically  to  a  contractor.    These  contractors  being  relieved  Competitive 
of  the  expense  of  scavenging,  it  is  to  be  anticipated  that  a  handsome  sum  would  be  jointly  ^ovaiin'the' 
paid  by  them  for  their  monopoly,  which  would  go  far  towards  the  cost  of  improved  district, 
sweeping  and  scavenging  ....  .  ,     T^^e  whole 

255.  The  mght-soil  of  any  given  district  would  be  the  sole  and  entire  property  of  the  night-soii  of 
contractor.    The  night-soil  coolies  would  be  bound  to  bring  all  they  collect  to  his  boats,  t^^'^ethe"*'* 
He  would  also  have  the  product  of  the  public  latrines  which  I  propose  should  be  acquired  monopoly  of 
by  Government.     The  collecting  coolie  would  still  be  paid,  or  part  paid,  by  the  that  totrict""^ 
inhabitants,  so  that  they  would  retain  some  control  over  them.  Collectors  still 

paid  by  occu- 
pants of  houses. 

256.  The  night-soil  contractors  must  provide  boats  of  approved  construction  at  proper  Contractors  to 
places  and  times.    I  would  recommend  that  at  first  the  Government  should  themselves  Governmrnf 
make  proper  barges  for  this  purpose,  and  also  for  rubbish  and  sweepings,  for  the  common  g'^^j^y  p™'^^'^® 
cargo  boats  now  employed  leave  much  to  desire.  in'the  list  * 

instance. 

257-  I  would  also  recommend  the  Government  to  provide  the  use  of  a  steam-launch  to  Use  of  a 
tow  these  barges  to  and  from  their  stations  to  the  depot  or  rendezvous  at  Lap-sap-wan.  recommended. 
This  would  prevent  much  delay,  especially  during  strong  northerly  winds,  and  there 
would  be  no  reason  for  these  barges  to  be  hanging  about  among  the  shipping  with  their 
unsavoury  cargoes.     Lastly,  the  use  of  a    steam-tug  would   allow   the  place  of 
rendezvous  with  the  receiving  junks  to  be  removed  to  some  more  distant  spot. 

258.  The  duty  of  cleansing  the  public  latrines  and  those  of  the  public  buildings  would  District  con- 
rest  with  the  contractor  for  the  district  in  which  they  are  situated.    He  would  also,  for  ciean°ektrine 
his  own  interest,  know  and  control  the  working  of  the  night-soil  collectors,  and  would  see  He  would 
that  they  did  not  make  away  with  his  property  and  also  that  they  collected  it  daily,  and  lectlng'cooUes. 
thus  improvement  may  be  hoped  for  in  the  first  two  points  of  defect. 

259-  The  third  question,  that  of  washing  the  house  pots,  remains  to  be  considered.    It  Removal  of 
is  an  evil  inherent  to  hand-collection  for  which  it  is  not  easy  to  find  a  remedy.    If  the  ^alh^iJi'^g  po°s* 
police  insist  that  the  pots  be  no  longer  washed  in  the  streets,  then  they  will  be  washed  difficulty  of 
in  the  cookhouse,  and  the  washings,  and  probably  more  also,  will  be  thrown  down  the  ^e°6ts'for  this 
drain.    Moreover,  the  nuisance  will  merely  be  removed  from  the  deserted  street  to  the  " 
densely  packed  house,  where  it  will  be  more  objectionable  than  ever.    Want  of  space 
prevents  the  construction  of  dep6ts  where  the  washing  could  be  carried  on.    If  the 
public  latrines  were  considerably  increased  in  number,  it  might  be  possible  to  arrange  for 
the  performance  of  this  operation  in  them. 

260.  The  most  complete  alleviation  of  this  evil  will  be  that  caused  by  an  increased  improvedwater 
water  supply,  whereby  the  washings  will  be  highly  diluted,  and  by  improved  house-  soEn^o? 
drains  and  sewers,  whereby  they  will  instantly  be  removed.    In  paragraphs  101  and  102  this  difficulty, 
it  is  shown  that  night-soil  has  no  direct  value  to  the  inhabitants.    The  creation  of  a 
complete  monopoly  involves  no  injustice. 

261.  The  public  latrine  is  a  thoroughly  Chinese  institution,  and  the  majority  of  men  Fubiic  latrines 
use  them.    In  Canton  rhey  are  very  numerous,  and  though  no  charge  is  made,  they  are 

most  valuable  property.  In  Hong  Kong,  the  payment  of  a  cash,  small  though  the 
amount  appears,  undoubtedly  occasions  the  commission  of  many  nuisances.    In  Victoria 
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where  so  great  a  majority  of  the  people  are  working  men,  they  are  especially  valuable, 
giving  a  ready  means  of  dealing  with  the  excreta  of  so  large  a  section  of  the  communitv. 

262.  The  existing  public  latrines  should  be  acquired  by  Government,  and  after 
complete  reconstruction,  they  should  be  thrown  open  to  the  public  gratis.  Their 
number  also  should  be  largely  increased  so  that  they  will  no  longer  be  so  crowded  as  to 
impede  the  operation  requisite  for  cleanliness.  The  latrines  having  become  the  property 
of  Government,  dry-earth  or  any  other  improved  system  might  be  tried  in  them.  In 
the  Appendix  I  give  sketches  of  latrines  on  the  Canton  plan,  also  an  improvement  on  the 
present  plan,  and  a  water  latrine  on  a  plan  which  I  found  to  act  admirably  in  India. 
Of  the  first  two,  I  prefer  the  Canton  plan,  for  I  found  those  which  I  visited  in  very  good 
order,  and  it  effects  the  most  complete  separation  of  solid  and  liquid  excreta.*  The  chief 
object  which  I  have  had  in  view  in  designing  them  has  been  the  abolition  of  all  wood 
or  other  absorbent  material  and  of  all  sharp  or  hidden  corners  which  cannot  be  cleaned 
out. 

263.  Urinals  also  are  greatly  needed.  At  present  there  is  not  a  single  place  of  the 
sort  to  which  an  unfortunate  seaman  can  resort  on  landing.  Indeed  there  is  not  one  in 
the  whole  city. 

264.  The  importance  of  clean  street  surfaces  is  always  great,  but  especially  so  in 
cities  having  narrow  streets  which  prevent  free  access  of  air  and  sunlight.  In  the  old 
Spanish  cities,  as  in  those  of  China,  the  streets  are  very  narrow,  for  protection  against 
the  sun ;  formerly  they  were  scourged  by  periodical  epidemics,  but  of  late  years,  in 
Cadiz  at  least,  these  have  been  banished  mainly  by  perfect  paving  of  streets  and  courts, 
and  by  most  careful  sweeping  and  scavenging.  The  desirability  of  hard  road  surface 
has  already  been  pointed  out  (paragraph  196). 

265.  By  the  dissociation  of  the  sweeping  from  the  scavenging  contract,  much  greater 
attention  may  be  given  to  the  former,  and  the  sweeping  of  streets  as  well  as  courts  and 
alleys  may  be  done  more  frequently  and  thoroughly. 

266.  It  seems  desirable  also  that  the  sweeping  of  those  private  lanes  and  alleys  which 
are  practically  used  as  thoroughfares  should  be  performed  by  the  public  scavengers. 

267.  The  chief  want  is,  however,  increased  facilities  for  getting  rid  of  ashes,  house 
sweepings,  and  rubbish.  At  present  the  cook  or  house  coolie,  has  either  to  convey  them 
to  the  rubbish  boats,  which  are  only  accessible  from  5  to  8  a.m.,  or  he  must  carry  them 
to  one  of  the  monumental-looking  dustbins  which  are  few  and  far  between.  This  is 
more  than  can  be  reasonably  expected  of  him,  and  consequently  there  is  the  strongest 
temptation  to  get  rid  of  the  rubbish  by  stuffing  it  down  drains,  greatly  to  their 
detriment. 

268.  It  is  therefore  desirable  that  the  inhabitants  should  provide  dust  boxes  of  some 
standard  pattern,  one  for  each  floor,  which  should  be  put  out  at  certain  hours,  so  that 
their  contents  could  be  removed  by  the  public  scavenger.  I  have  authority  for  saying 
that  this  would  be  a  great  boon  to  the  poor. 

269-  It  would  be  desirable  to  construct  a  kiln  at  Lap-sap-wan,  to  consume  the  rubbish 
brought  from  the  town.  At  present  it  is  thrown  on  to  the  beach,  and  the  lighter 
substances  float  away  at  high  water,  and  are  carried  all  about  the  harbour,  which  is  very 
unsightly,  to  say  the  least.    The  ashes  produced  in  the  kiln  might  possibly  be  sold. 

2/0.  Hawkers  and  pedlers  have  been  permitted  to  place  their  stalls  on  the  side- 
channels,  to  an  extent  that  is  most  objectionable,  diminishing  the  already  limited  road 
space  and  preventing  the  proper  sweeping  of  the  side-channels.  Frequently  such 
obstructions  are  caused  by  vendors  of  cooked  meat,  who  make  a  great  mess  with  the 
slops  from  their  vessels.  The  owners  of  the  adjacent  houses  obtain  rent  from  these 
people  who  occupy  public  property.  My  attention  has  been  frequently  called  to  this 
nuisance  by  Chinese. 

271.  The  present  market  accommodation  is  lamentably  deficient  both  in  amount  and 
quality.  Indeed  the  hawker  nuisance  just  mentioned,  is  principally  due  to  the  want  of 
market  space,  where  they  can  expose  their  wares.  The  central  market  is,  I  understand, 
wholly  occupied  by  stalls  let  to  regular  dealers.  There  is  no  room  for  the  peasant  who 
brings  in  a  boatload  of  vegetables.  In  the  central  market  too  much  space  is  occupied 
by  the  massive  masonry  stalls  and  pillars  which  prevent  proper  cleansing.  The  whole 
should  be  taken  down  and  replaced  by  a  double  iron  roof  supported  on  iron  pillars. 
Proper  benches  also  are  required  on  which  to  place  goods  for  sale.  The  floor  should  be 
asphalted,  not  paved,  for  granite  blocks,  unless  so  smooth  as  to  be  slippery,  cannot  be 
properly  cleaned.  Above  all,  the  people  should  no  longer  be  allowed  to  sleep  on  the 
stalls  and  benches  in  the  market. 


*  The  Canton  plan  requires  continued  attention  and  manipulation  in  order  to  maintain  cleanliness, 
prove  impossible  to  do  this  in  the  more  frequented  latrines. 


It  may 
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272.  Public  bathhouses  are  much  wanted  for  the  use  of  the  Chinese  labourers.  It  is  PuWic  bathing- 
the  custom  of  these  people  to  sponge  themselves  over  with  warm  water  daily  after  their  ^ 

work  is  done.    Elaborate  baths  are  not  required,  only  places  where  hot  water  can  be 

obtained.  . 

273.  The  washing  of  clothes,  chiefly  those  of  Europeans,  m  the  mountam  streams  is  Public  laundry, 
the  cause  of  considerable  nuisance.    The  soapsuds  putrefy  in  the  pools  of  the  river,  and 

emit  a  most  offensive  smell.  This  has  been  a  most  fruitful  source  of  correspondence 
between  the  civil  and  military  authorities.  The  provision  of  a  public  laundry  with  a 
drying  ground,  so  as  to  do  away  with  the  necessity  of  washing  in  the  streams,  would 
prevent  this  nuisance,  be  a  convenience  to  the  washermen,  and  effect  a  great  saving  in 
the  linen  of  Europeans,  by  obviating  the  necessity  for  thrashing  them  on  the  rocks,  and 
tearing  them  on  bushes. 

PART  II. 
Section  7- 
Sanitary  Staff. 

274.  I  trust  that  I  have  shown  that  the  dwellings  of  the  Chinese  working  classes  are  dwemngs°of 
inconvenient,  filthy,  and  unwholesome.    Accumulations  of  filth  occur  in  and  around  Chinese  lower 
them,  both  above  ground,  and  below  ground,  in  the  drains,  especially  in  the  latter.    _  SsfactTry. 

275.  In  Hong  Kong,  the  Chinese  live  under  strange  conditions,  which  are  certainly  Chinese  in 
not  superior  to  those  of  their  own  country,  and,  in  the  matter  of  space,  at  least  decidedly  ^g"f^?°°^ 
inferior.    Above  all  the  water  supply  is  miserable.    It  is  unjust  to  condemn  them  as  a  unde^dilerent 
honelesslv  filthv  race  till  they  have  been  provided  with  reasonable  means  for  cleanliness,  conditions  to 

^  .■^■.^••ii.  n.i^  ,  ,^     I     ,^  '  ^     i    those  which 

I  conceive  that  it  is  the  duty  of  the  Grovernment  to  see  that  these  means  are  provided  obtain  in 

and  applied.    Hence  there  is  the  strongest  necessity  for  inspection  and  supervision,  ^g^^'j^ 

especially  whilst  new  conditions  are  being  introduced,  inspection. 

276.  It  is,  of  course,  necessary  that  every  care  should  be  taken  to  prevent  such  The  inspection 
inspection  from  being  inquisitorial  or  vexatious,  and  to  prevent  abuse  of  power,  and  the  ^'JJess'ire  or 
regulations  should  be  so  framed  as  to  be,  as  far  as  possible,  in  accordance  with  the  social  vexatious. 
anH  domestic  habits  of  the  people  for  whose  benefit  they  are  framed.    After  consultation 

with  the  Chinese,  I  believe  that  all  this  can  be  done  without  serious  difficulty. 

277.  Some  of  the  leading  Chinese  stated  that  the  entrance  of  officials,  more  particu-  The  objection 
larly  foreigners,  into  their  dwellings  was  most  disagreeable  and  terrifying,  especially  to  of  EuropeanT'^ 
women.    I  must  say  that  in  all  my  visits  of  inspection  I  never  saw  signs  of  either  terror  into  their 

or  disgust  on  the  part  of  the  inmates,  or  met  with  incivility.    My  Chinese  informants  '^'^"ses  is  not 

o  r  '  ^  .,  .-:!..  .  ,     nearly  as  great 

were  men  of  the  upper  classes,     io  them  any  intrusion,  especially  into  the  women  s  as  supposed, 
apartments,  would  be  as  disagreeable  as  unnecessary.    With  regard  to  the  lower  classes,  fo'werVasses 
those  with  whom  most  has  to  be  done,  I  am  convinced  that  this  feeling  is  exaggerated,  at  least, 
and  I  am  sure  that  all  that  is  necessary,  can  be  done  without  causing  any  serious  ill 
feeling. 

278.  The  existing  sanitary  staff  is  composed  of  one  head,  and  three  sub-inspectors  of  CompositioD  of 
nuisances,  who  act  under  the  joint  orders  of  the  Colonial  Surgeon  and  Surveyor  General.  • 
(I  do  not  include  those  employed  in  other  sanitary  departments,  such  as  the  application 

of  the  Contagious  Diseases  Act.) 

279.  Now  it  is  obviously  impossible  that  either  of  these  officers  can,  compatibly  with  Colonial  Sur- 
their  other  numerous  duties,  exercise  the  close  supervision  over  their  subordinates  which  feyor'^Genwai 
is  desirable,  indeed  necessary.     The  present  inspectors  are  recruited  from  the  same  cannot  person- 
source  as  the  police  sergeants.    It  is  always  impolitic  to  place  men  of  this  class  in  close  sl'fficlenr'^^ 
contact  with  Asiatics,  who  rarely  respect  them.    Low  paid,  they  have  every  temptation  supervision, 
to  abuse  their  power ;  ignorant  of  the  language,  they  must  work  through  interpreters, 
whereby  endless  complications  are  sure  to  arise.    In  saying  this,  I  wish  to  cast  no 
imputation  on  the  present  staff,  but  merely  to  express  a  general  principle. 

280.  It  is  therefore  evident  that  the  direct  and  close  supervision  of  a  special  Sanitary  Special 
Officer  is  required,  who  will  devote  his  whole  time  to  this  service.    He  need  not  be  a  SanitaryOfficer 
medical  man  or  trained  engineer;  indeed,  I  do  not  think  that  any  reasonable  salary  would 

tempt  a  competent  medical  man  to  take  such  a  place,  if  deprived  of  private  practice, 
which  would  be  quite  incompatible  with  the  proper  discharge  of  his  public  duties.  The 
Sanitary  Officer  must  be  of  a  social  position  entitling  him  to  a  place  on  the  regular 
Colonial  staff,  and  he  must  receive  an  adequate  salary,  at  least  400/.  to  500/.  a  year. 

281.  He  would  personally,  and  through  his  staff,  supervise  the  workings  of  the  regu-  Duties  of  Sani- 
lations  for  scavenging  and  night-soil  collection,  and  would  be  responsible  for  the  due  |,17ra^ioTto 
application  of  all  sanitary  Ordinances,  and  of  the  byelaws  and  instructions  furnished  to  the  SuWeyor 
him  from  time  to  time  by  the  Surveyor  General  and  Colonial  Surgeon,  to  whom  he  cXSi'sm- 
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would  also  report  all  matters,  respectively  technical  or  medical,  on  which  he  required 
instructions,  or  on  which  action  had  to  be  taken,  such  as  repairs,  new  works,  &c.  Thus 
whilst  retaining  their  functions  of  general  supervision  and  consultation,  the  Surveyor 
General  and  Colonial  Surgeon  would  be  relieved  of  the  details  of  executive  duties. 

282.  1  propose  also  that  the  Sanitary  Officer  should,  to  some  extent  at  least,  be  made  a 
member  of  the  Registrar-General's  office.  The  object  of  this  is  not  in  any  way  to 
remove  him  from  the  supervision  of  the  officers  just  mentioned,  but  to  furnish  him  with 
a  powerful  apparatus  for  enforcing  sanitary  law,  which  exists  ready  made  in  the  Regis- 
trar-General's office.  I  mean  the  district  watchmen.  The  head  district  watchmen  are 
proposed  by  the  inhabitants  of  the  district,  approved  and  appointed  by  the  Governor 
under  recommendation  by  the  Registrar- General,  or  Protector  of  Chinese,  under 
whose  orders  these  functionaries  are.  At  present  their  duties  are  connected  with  the 
preservation  of  order  only.  I  propose  that  their  powers  should  be  extended  so  as  to 
include  cleanliness  as  well  as  order.  If  necessary,  their  numbers  might  be  increased, 
and  an  addition  made  by  Government  to  their  salary,  which  is  now  paid  wholly  by  the 
people  of  the  district.  In  addition  to  his  European  inspectors,  the  Sanitary  Officer  would 
thus  be  provided  with  a  most  powerful  organisation  for  enforcing  the  orders  of  Govern- 
ment, and  one  which  is  thoronghly  Chinese  in  character.  Indeed,  the  idea  was  suggested 
to  me  by  the  Chinese. 

283.  The  system  would  then  be — the  Colonial  Surgeon  and  the  Surveyor  General 
give  the  Sanitary  Officer  detailed  instructions  under  the  Ordinances.  Under  the  Registrar 
General,  he  directs  the  district  watchmen  to  carry  them  out.  He  will  make  personal 
inspections  himself,  and  control  and  verify  those  of  the  European  sub-inspectors.  In 
any  case  where  his  instructions  leave  him  in  doubt  as  to  the  course  to  be  pursued,  he 
will  refer  to  the  Colonial  Surgeon  or  Surveyor  General  for  instructions. 

284.  To  the  Registrar- General  the  Chinese  bring  petitions  of  all  kinds,  they  look  to 
him  as  their  father,  and  he  has  much  influence  with  them,  and  so  there  would  be  the 
greatest  possible  facility  for  detecting  any  abuse  of  power  on  the  part  of  the  subordinates. 
Moreover,  the  Registrar- General  is  at  present,  and  necessarily  must  be,  an  officer  who 
can  speak  Chinese. 

285.  At  present  the  inspectors  of  nuisances  are  instructed  not  to  proceed  against  a 
person  committing  a  nuisance,  unless  a  complaint  is  lodged  by  an  inhabitant,  or  boni 
fide  passer-by.  This  neutralises  their  powers  to  a  very  great  extent.  No  one  likes  to 
lose  a  day  to  attend  a  police  court,  and  such  a  step  is  especially  repugnant  to  a  Chinese, 
who  above  all  things,  dislikes  making  himself  conspicuous,  by  taking  legal  proceedings 
against  a  neighbour. 

286.  Any  objection  that  may  now  exist  to  conferring  more  arbitrary  powers,  for  prompt 
and  summary  action  on  the  sanitary  inspectors  will  disappear  when  they  are  placed  under 
the  management  of  the  responsible  Sanitary  Officer,  without  whose  sanction,  and  in 
serious  cases,  personal  investigation,  no  penal  proceedings  will  be  taken. 

The  Chinese,  it  appears,  are  a  most  docile  people,  and  are  accustomed  for  countless 
generations  to  implicit  submission  to  authority.  Once  let  them  see  that  Government  is 
in  earnest  about  sanitation,  and  that  whilst  giving  facilities,  and  interfering  but  little 
with  their  social  customs,  there  is  a  firm  determination  to  enforce  cleanliness,  there  will  be 
little  or  no  resistance,  especially  if  the  orders  of  the  Government  are  promulgated  in  the 
time-honoured  manner  by  proclamations  attached  to  the  walls  of  the  houses.  I  am 
fully  convinced  that,  with  firm  yet  gentle  management,  and  a  little  consideration  of  the 
wants  of  the  people,  a  great  improvement  in  general  sanitary  condition  might  be  speedily 
effected  ;  and  that  far  from  receiving  opposition,  or  causing  an  exodus  of  the  Chinese,  it 
would  meet  with  their  approval. 
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PART  III. 
Villages  and  Kowloon  Peninsula. 

287.  The  observations  made  on  the  house  construction  and  drainage  of  houses  in 
Victoria,  apply  with  almost  equal  force  to  those  of  the  villages,  several  of  which  are 
rapidly  assuming  the  proportions  of  small  towns,  and  should  not  therefore  be  left  wholly 
to  their  own  devices. 

288.  Public  latrines  of  improved  construction  are  required.  For  some  time  to  come  at 
least,  it  is  probable  that  no  special  provision  for  house-to-house  _  removal  of  night-soil 
may  be  necessary,  the  demand  for  this  substance  for  gardens  will  probably  suffice  to 
secure  prompt  removal. 
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289-  Provisions  for  removing  dry  rubbish  and  dust  are  required,  and  effective  street 
sweeping  is  quite  as  requisite  as  in  the  city. 

290.  Near  growing  villages  like  Yan-ma-tee,  it  would  be  most  desirable  that  roads 
should  be  laid  out,  before  granting  squatters  licenses,  or  selling  the  land.  The  formation 
of  irregular  groups  of  houses  would  thereby  be  avoided,  and  the  ultimate  formation  of 
proper  streets  would  be  greatly  facilitated. 

291.  The  question  of  foreshore  rights  also  requires  consideration.  The  usual  type 
of  village  consists  of  a  double  row  of  houses  facing  a  street.  The  back  of  one  row  of 
houses  is  at  or  about  high-water  mark,  so  that  the  foreshore  is  cut  off  from  the  street. 
It  becomes  virtually  private  property,  and  various  small  jetties  and  other  obstructions 
are  made,  which  tend  to  cause  accumulations  of  filth.  This  arrangement  is  perhaps 
convenient  to  those  whose  properties  abut  on  the  shore,  but  it  seems  doubtful  whether  it 
is  beneficial  to  the  community  at  large,  who  lose  the  use  of  the  foreshore,  which  is 
usually  considered  to  be  public  property. 

292.  Some  control  also  should  be  exercised  over  reclamations  and  constructions  on 
the  foreshore.  Private  individuals  should  not  be  allowed  to  do  as  they  like,  but  a 
general  line  of  reclamation  should  be  determined  on. 

293.  As  the  population  of  the  Kowloon  peninsula,  already  considerable,  is  rapidly 
increasing,  it  is  most  desirable  that  no  time  should  be  lost  in  providing  a  good  supply  of 
water.  The  most  suitable  source  of  supply  would  doubtless  be  found  in  the  hills  of  the 
mainland  to  the  north.  Unfortunately  they  are  not  in  British  territory,  and  therefore  it 
will  be  well  to  examine  the  local  supplies  before  resorting  to  them. 

294.  The  present  supply  is  derived  from  wells,  the  water  of  which,  when  not  directly 
contaminated,  which  too  frequently  happen,  is  of  good  quality.  From  the  porous  nature 
of  the  subsoil,  pure  decomposed  granite,  I  think  it  probable  that  a  very  considerable 
supply  may  be  drawn  fiom  wells. 

295.  Even  should  the  construction  of  a  waterworks  be  deferred  for  the  present,  no 
time  should  be  lost  in  fixing  the  positions  of  the  wells,  and  determining  the  number  that 
will  be  required  to  afford  a  sufficient  supply.  In  the  valleys  where  the  most  abundant 
supply  of  water  will  be  found,  the  wells  will  be  shallow,  and  therefore  to  prevent  con- 
tamination, cultivation  and  dwellings  should  not  be  permitted  near  them.  A  certain 
area  should  be  set  aside  for  water  supply. 

296.  The  valley  which  enters  the  sea  to  the  north  of  Yan-ma-tee,  near  the  village  of 
Mon-kok-tsin,  seems  the  most  promising  site.  The  drainage  area,  the  largest  single 
catchment  basin  in  the  peninsula  up  to  the  point  of  junction  of  the  two  branches  near 
the  sea,  is  300  acres.  About  11  inches  of  rain  on  this  area  gives  20  gallons  a  day^  per 
head  of  a  population  of  10,000.  Therefore,  if  about  one-eighth  part  of  the  rainfall  be 
absorbed  by  the  soil,  and  re-appear  in  the  wells,  there  would  be  a  sufficient  supply.  It 
is  useless  to  pursue  these  calculations  any  further ;  the  yield  of  the  wells  must  be 
ascertained  by  experiment.  A  small  perennial  stream  flows  along  this  valley,  indicating 
the  presence  of  an  abundant  supply  of  water  underground. 

297.  It  is  not  to  be  supposed  that  one  well  will  yield  the  requisite  amount.  Several 
may  be  connected  together  by  a  long  suction  pipe  ;  better  still,  a  long  perforated  pipe  may 
be  laid  underground.  If  this  project  of  water  supply  be  taken  mto  consideration,  I 
shall  be  happy  to  give  the  details  of  the  preliminary  experiments  required  to  determine 
the  number  of  wells  or  the  length  of  underground  collector  that  will  be  required. 

298.  From  the  wells  the  water  should  be  pumped  by  a  steam-engine  to  a  reservoir 
containing  about  200,000  gallons  situated  on  one  of  the  highest  hills,  whence  it  would 
be  distributed  by  means  of  pipes. 

299-  Just  to  the  south  of  Yan-ma-tee  is  a  sort  of  mud  dock,  which  drys  at  half  ebb, 
or  little  later.  This  is  occupied  by  many  boats,  some  of  which  are  too  old  and  leaky 
to  go  out,  and  lie  here  permanently,  being  used  as  dwellings.  This  causes  a  serious 
nuisance. 

300.  To  the  north  of  Yan-ma-tee  the  shore  is  lined  with  establishments  for  boat 
building  or  other  trades  connected  with  shipping.  A  road  is  much  required.  'Imme- 
diately to  the  north  of  Yan-ma-tee  is  an  old  Chinese  village  consisting  of  a  double  row 
of  filthy  hovels  without  drainage.  The  road  has  been  raised  by  successive  accumulations 
of  filth,  till  its  surface  is  halfway  up  the  walls  of  the  houses  on  the  sea  side. 

301.  I  vvould  call  attention  to  the  condition  of  the  village  of  Hung-Nam,  close  to  the 
dock  property  on  the  south-east  point  of  Kowloon  peninsula.  Here  there  seems  to  be  a 
total  want  of  any  sanitation  whatsoever. 

302.  The  village  of  Aberdeen  consists  of  the  usual  double  row  of  houses  facing  a 
street  parallel  to  the  shore.  Those  on  the  inland  side  of  the  street,  are  built  close  up  to 
the  base  of  a  cliff,  from  whose  foot  a  great  outcrop  of  water  takes  place,  consequently 
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the  ground  is  waterlogged,  and  the  houses  are  very  unhealthy.  In  the  school-house 
several  deaths  from  fever  occurred,  and  no  teacher  could  be  found  to  take  the  place. 

303.  At  Aberdeen  a  supply  of  good  water  is  much  needed,  and  could  be  procured  at 
small  cost.  An  abundant  perennial  stream  enters  the  sea  at  a  short  distance  to  the 
eastward.  A  portion  of  its  water  has  been  diverted  to  irrigate  gardens  above  the  village, 
and  to  fill  a  tank,  used  for  washing  nets,  which  is  private  property,  whence  also  the 
inhabitants  and  the  junks  get  part  of  their  supply. 

304.  The  village  of  Stanley  has  declined  in  prosperity,  since  the  abandonment  of  the 
barracks  there.  The  water  supply  is  deficient,  being  derived  from  shallow  wells,  which 
are  nearly  exhausted  in  the  dry  weather.  Here  also  a  water  supply  could  easily  be 
obtained  from  the  streams  to  the  north  and  east. 

305.  At  San-KJ-Wan  also  a  supply  of  water  is  required,  the  pipes  which  were  put 
down  about  two  years  ago  being  defective.    Side  channels  also  are  much  wanted. 


19th  July  1882o 


OSBERT  CHADWICK. 
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House  Drainage. 
Extract  from  "  Model  Byelaws"  pages  32-36,  paras.  60-66. 

60.  Every  person  who  shall  erect  a  new  building  shall  cause  the  subsoil  of  the  site  of 
such  building  to  be  effectually  drained  by  means  of  suitable  earthenware  field  pipes, 
properly  laid  to  a  suitable  outfall,  whenever  the  dampness  of  the  site  renders  such  a 
precaution  necessary. 

He  shall  not  lay  any  such  pipe  in  such  a  manner  or  in  such  a  position  as  to  communi- 
cate directly  with  any  sewer  or  cesspool,  or  with  any  drain  constructed  or  adapted  to  be 
used  for  conveying  sewage,  but  shall  provide  a  suitable  trap,  with  a  ventilating  opening, 
at  a  point  in  the  line  of  the  subsoil  drain  as  near  as  may  be  practicable  to  such  trap. 

61.  Every  person  who  shall  erect  a  new  building  shall  construct  the  lowest  storey  of 
such  building  at  such  level  as  will  allow  of  the  construction  of  a  drain  sufficient  for  the 
effectual  drainage  of  such  building,  and  of  the  provision  of  the  requisite  communication 
with  any  sewer  into  which  such  drain  may  lawfully  empty,  at  a  point  in  the  upper  half 
diameter  of  such  sewer,  or  with  any  other  means  of  drainage  with  which  such  drain  may 
lawfully  communicate. 

62.  Every  person  who  shall  erect  a  new  building  shall,  in  the  construction  of  every 
drain  of  such  building,  other  than  a  drain  constructed  in  pursuance  of  the  byelaw  in  that 
behalf  for  the  drainage  of  the  subsoil  of  the  site  of  such  building,  use  good  sound  pipes 
formed  of  glazed  stoneware,  or  of  other  equally  suitable  material. 

He  shall  cause  every  such  drain  to  be  of  adequate  size,  and,  if  constructed  or  adapted 
to  be  used  for  conveying  sewage,  to  have  an  internal  diameter  not  less  than  "  4  inches," 
and  to  be  laid  in  a  bed  of  good  concrete,  with  a  proper  fall,  and  with  water-tight, 
socketed,  or  other  suitable  joints. 

He  shall  not  construct  any  such  drain  so  as  to  pass  under  any  building,  except  in  any 
case  where  any  other  mode  of  construction  may  be  pi'acticable,  and  in  that  case  he  shall 
cause  such  drain  to  be  so  laid  in  the  ground  that  there  shall  be  a  distance  equal  at  the 
least  to  the  full  diameter  thereof  between  the  top  of  such  drain  at  its  highest  point  and 
the  surface  of  the  ground  under  such  building. 

He  shall  also  cause  such  drain  to  be  laid  in  a  direct  line  for  the  whole  distance  beneath 
such  building,  and  to  be  completely  embedded  in  and  covered  with  good  and  solid 
concrete,  at  least  "  6  inches  "  thick  all  round. 

He  shall  likewise  cause  adequate  means  of  ventilation  to  be  provided  in  connexion 
with  such  drain  at  each  end  of  such  portion  thereof  as  is  beneath  such  building. 

He  shall  cause  every  inlet  to  any  drain,  not  being  an  inlet  provided  in  pursuance  of 
the  byelaw  in  that  behalf  as  an  opening  for  the  ventilation  of  such  drain,  to  be  properly 
trapped. 

63.  Every  person  who  shall  erect  a  new  building  shall  provide,  within  the  curtilage 
thereof,  in  every  main  drain  or  other  drain  of  such  building  which  may  directly  commu- 
nicate with  any  sewer  or  other  means  of  drainage  into  which  such  drain  may  lawfullv 
empty,  a  suitable  trap  at  a  point  as  distant  as  may  be  practicable  to  the  point  at  which 
such  drain  may  be  connected  with  such  sewer  or  other  means  of  drainage. 

64.  A  person  who  shall  erect  a  new  building  shall  not  construct  the  several  drains  of 
such  building  in  such  a  manner  as  to  form  in  such  drains  any  right-angled  junction- 
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either  vertical  or  horizontal.  He  shall  cause  every  branch  drain  or  tributary  drain  to 
join  another  drain  obliquely  in  the  direction  of  the  flow  of  such  drain. 

65.  Every  person  who  shall  erect  a  new  building  shall,  for  the  purpose  of  securing 
efficient  ventilation  of  the  drains  of  such  building,  comply  with  the  following  require- 
ments : — 

(I.)  He  shall  provide  at  least  two  imtrapped  openings  to  the  drains,  and,  in  the  pro- 
vision of  such  openings,  he  shall  adopt  such  of  the  two  arrangements  herein- 
after specified  as  the  circumstances  of  the  case  may  render  the  more  suitable 
and  effectual. 

(a.)  One  opening,  being  at  or  near  the  level  of  the  surface  of  the  ground 
adjoining  such  opening,  shall  communicate  with  the  drains  by  means 
of  a  suitable  pipe,  shaft,  or  disconnecting  chamber,  and  shall  be 
situated  as  near  as  may  be  practicable  to  the  trap  which,  in  pursuance 
of  the  byelaw  in  that  behalf,  shall  be  provided  between  the  main 
drain  or  other  drain  of  the  building,  and  the  sewer  or  other  means  of 
drainage  with  which  such  drain  may  lawfully  communicate.  Stich 
opening  shall  also  in  every  case  be  situated  on  that  side  of  the  trap 
which  is  the  nearer  to  the  building. 
The  second  opening  shall  be  obtained  by  carrying  up  from  a  point  in  the 
drains,  as  far  distant  as  may  be  practicable  from  tbe  point  at  which 
the  first-mentioned  opening  shall  be  situated,  a  pipe  or  shaft,  verti- 
cally, to  such  a  height  and  in  such  a  manner  as  effectually  to  prevent 
any  escape  of  foul  air  from  such  pipe  or  shaft  into  any  building  in  the 
vicinity  thereof,  and  in  no  case  to  a  less  height  than  "  10  feet." 
(b.)  In  every  case  where  the  foregoing  arrangement  of  the  openings  to  the 
drains  may  be  impracticable,  there  shall  be  substituted  the  arrange- 
ment herein-after  prescribed. 
One  opening  shall  be  obtained  by  carrying  up  from  a  point,  as  near  as  may 
be  practicable  to  the  trap,  which,  in  pursuance  of  the  byelaw  in  that 
behalf,  shall  be  provided  between  the  main  drain  or  other  drain  of  the 
building  and  the  sewer  or  other  means  of  drainage  with  which  such 
drain  may  lawfully  communicate,  a  pipe  or  shaft,  vertically,  to  such 
a  height  and  in  such  a  manner  as  effectually  to  prevent  any  escape  of 
foul  air  from  such  pipe  or  shaft  into  any  building  in  the  vicinity 
thereof,  and  in  no  case  to  a  less  height  than  10  feet.    Such  opening 
shall  also  in  every  case  be  situated  on  that  side  of  the  trap  which  is 
nearer  to  the  building. 
The  second  opening,  being  at  a  point  in  the  drains  as  far  distant  as  may  be 
practicable  from  the  point  at  which  such  last-mentioned  pipe  or  shaft 
shall  be  carried  up,  shall  be  at  or  near  the  level  of  the  surface  of  the 
ground  adjoining  such  opening,  and  shall  communicate  with  the  drains 
by  means  of  a  suitable  pipe  or  shaft. 
(II.)  He  shall  cause  every  opening  provided  in  accordance  with  either  of  the  arrange- 
ments herein-before  specified  to  be  furnished  witli  a  suitable  grating  or  other 
suitable  cover  for  the  purpose  of  preventing  any  obstruction  in  or  injury  to  any 
pipe  or  drain  by  the  introduction  of  any  substance  through  any  such  opening. 
He  shall,  in  every  case,  cause  such  grating  or  cover  to  be  so  constructed  and 
fitted  as  to  secure  the  free  passage  of  air  through  such  grating  or  cover  by 
means  of  a  sufficient  number  of  apertures,  of  which  the  aggregate  extent  shall 
be  not  less  than  the  sectional  area  of  the  pipe  or  drain  to  which  such  grating  or 
cover  may  be  fitted. 

(HI.)  Every  pipe  or  shaft  which  may  be  used  in  connexion  with  either  of  the  arrange- 
ments herein-before  specified  shall  be  of  a  sectional  area,  not  less  than  that  of 
the  drain  w^ith  which  such  pipe  or  shaft  may  communicate,  and  not  less  in  any 
case  than  the  sectional  area  of  a  pipe  of  the  diameter  of  4  inches. 

(IV.)  No  bend  or  angle  shall  (except  where  unavoidable)  be  formed  in  any  pipe  or 
shaft  used  in  connexion  with  either  of  the  arrangements  herein-before  specified. 

(V.)  Provided  always,  that  for  the  purpose  of  either  of  the  arrangements  herein-before 
specified  the  soil  pipe  of  any  water-closet,  in  every  case  where  the  situation, 
sectional  area,  height,  and  mode  of  construction  of  such  soil  pipe,  shall  be  in 
accordance  with  the  requirements  applicable  to  the  pipe  or  shaft  to  be  carried  up 
from  the  drains,  may  be  deemed  to  provide  the  necessary  opening  for  ventilation 
which  would  otherwise  be  obtained  by  means  of  such  last-mentioned  pipe  or 
shaft. 
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66.  A  person  who  shall  erect  a  new  building  shall  not  construct  any  drain  of  such 
building  in  such  a  manner  as  to  allow  any  inlet  to  such  drain  (except  such  inlet  as  may 
be  necessary  from  the  apparatus  of  an}'-  water-closet)  to  be  made  within  such  building. 
He  shall  cause  the  soil  pipe  from  every  water-closet  in  such  building  to  be  at  least  "  4 
inches  "  in  diameter,  and  to  be  fixed  outside  such  building,  and  to  be  continued  upwards 
without  diminution  of  its  diameter,  and  (except  where  unavoidable)  without  any  bend  or 
angle  being  formed  in  such  soil  pipe  to  such  a  height  and  in  such  a  position  as  to  afford, 
by  means  of  the  open  end  of  such  soil  pipe,  a  safe  outlet  for  sewer  air. 

He  shall  so  construct  such  soil  pipe  that  there  shall  not  be  any  trap  between  such  soil 
pipe  and  the  drains,  or  any  trap  (other  than  such  as  may  necessarily  form  part  of  the 
apparatus  of  any  water-closet)  in  any  part  of  such  soil  pipe. 

He  shall  also  cause  the  waste  pipe  from  every  bath,  sink  (not  being  a  slop  sink  con- 
structed or  adapted  to  be  used  for  receiving  any  solid  or  liquid  filth),  or  lavatory,  the 
overflow  pipe  from  any  cistern  and  from  every  safe  under  any  bath  or  water-closet,  and 
every  pipe  in  such  building  for  carrying  off  waste  water  to  be  taken  through  an  external 
wall  of  such  building,  and  to  discharge  in  the  open  air  over  a  channel  leading  to  a  trapped 
gully  grating  at  least  18  inches  distant. 

He  shall,  as  regards  the  mode  of  construction  of  the  waste  pipe  from  any  slop  sink  con- 
structed or  adapted  to  be  used  for  receiving  within  such  building  any  solid  or  liquid  filth, 
comply  in  all  respects  with  such  of  the  provisions  of  this  byelaw  as  are  applicable  to  the 
soil  pipe  from  a  water-closet. 


1.  The  above  extract  from  the  "  Model  Byelaws  "  promulgated  by  the  Local  Govern- 
ment Board  gives,  in  general  terms,  the  points  to  be  observed  in  order  to  secure  effective 
house  drainage.  It  will  be  seen  that  the  system  of  house  construction  which  obtains 
in  Hong  Kong  renders  it  impossible,  in  the  case  of  many  existing  buildings,  to  satisfy 
all  the  prescribed  conditions.  For  example,  in  back-to-back  houses  the  drain  must  pass 
under  the  house  (  byelaws,  para.  62),  and  the  drain  must  have  an  inlet  within  the  house 
I  byelaws,  para.  66).  It  is  possible,  however,  to  follow  the  general  spirit  of  the  precepts, 
and  to  make  such  arrangements  as  will  reduce  to  a  minimum  the  chance  of  evil  results 
from  these  deviations  from  strictly  correct  practice. 

2.  In  the  case  of  a  great  majority  of  dwellings,  the  poorer  class,  it  is  obvious  that  the 
cost  of  the  works  must  be  reduced  to  the  minimum  amount  consistent  with  efficiency. 
Hence,  the  simplest  and  cheapest  means  to  secure  the  desired  end  must  be  employed. 
In  some  cases  facility  for  inspection  and  repair  must,  to  some  extent,  at  least,  be 
sacrificed  to  economy  in  construction. 

3.  Nevertheless,  in  the  vast  majority  of  cases,  good  design  and  good  workmanship 
will  secure  all  the  essential  requirements  of  good  drainage.  True  and  accurate  work 
greatly  reduces  the  chances  of  stoppages,  and  diminishes,  indeed  obviates,  the  necessity 
for  the  more  elaborate  provision  for  their  removal,  whilst  good  design  derives  the 
maximum  efficiency  from  simple  means. 

With  bad  workmanship,  however  elaborate  be  the  system  adopted,  failure  is  certain. 
This  is  a  most  forcible  argument  for  the  execution  of  such  work  by  Government,  who 
alone  can  secure  the  services  of  an  efficient  staff  for  this  purpose.  Other  equally  cogent 
reasons  will  be  given  later. 

4.  In  addition  to  the  general  conditions  prescribed  in  model  byelaws  referred  to,  there 
are  certain  technical  requirements,  the  necessity  for  which  has  been  demonstrated  by 
experience,  and  to  which  attention  must  be  paid  to  secure  good  results. 

5.  The  discharge  of  sewage  from  any  individual  house  is  both  intermittent  and  highly 
irregular  in  amount,  depending  in  a  great  measure  on  the  habits  and  occupations  of  the 
inmates,  as  the  volun  ^  to  be  carried  oflT  is  an  unknown  quantity ;  hydraulic  formula 
afford  no  assistance  m  determining  the  necessary  dimensions  and  slope  of  the  pipe.  It 
has  been  found  that  a  4-inch  pipe  with  a  fall  of  1  in  30  will,  under  ordinary  circumstances, 
serve  every  r^rpose  and  keep  free  from  deposit  and  obstructions.  This  size,  therefore, 
has  been  adiiipted  as  the  standard  house  drains,  and  a  fall  of  1  in  30  is  also  the  minimum, 
and  as  muf/h  more  fall  should  be  given  as  is  practicable. 

It  muac  be  remembered  that  a  pipe  of  this  size  with  this  fall  is  capable  of  carrying  off 
vastly  more  than  the  sewage  of  any  one  dwelling.  TJie  use  of  smaller  diameters  has 
been  fo<ind  to  be  undesirable  on  account  of  their  liability  to  obstruction  by  solid  substances 
casuall/y  introduced,  and  because  of  the  resistance  to  the  circulation  of  air  in  ventilation 
which  they  offer,  and  above  all  because  of  the  difficulty  of  obtaining  small  pipes  true 
and  s^craight. 
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For  this  reason  also  6-inch  pipes  are  often  used  for  house  drains  where  4-inch  pipes 
would  fully  suffice  to  carry  off  the  sewage  and  even  the  rain  water.  This  is  specially  so 
where  the  work  cannot  be  executed  under  close  supervision. 

There  can  be  no  doubt  that  a  6-inch  pipe  is  much  less  liable  to  casual  obstruction  by 
bits  of  rag,  &c.  than  a  4-inch,  but  it  is  not  less  liable  to  deposit,  rather  the  reverse. 

It  is  unfortunate  that  5-inch  pipes  are  not  usually  made.  They  would  probably 
combine  the  advantages  of  both  sizes. 

If  ordered  in  large  numbers,  or  manufactured  in  China,  pipes  of  any  desired  diameter 
could  be  obtained. 

With  careful  workmanship  4-inch  pipes  will  suffice  for  house  drains. 

Although  a  4-inch  pipe  is  fixed  as  the  minimum  size,  it  is  neither  necessary  or  desirable 
to  augment  the  size  of  a  drain  pro  rata  to  the  number  of  4-inch  house  drains  which  it 
receives.    The  following  calculation  shows  this. 

We  may  assume  that  the  volume  of  the  affluent  from  any  dwelling  is  about  equal  to 
the  water  supply.  In  this  case  10  gallons  a  head  a  day  will  be  a  most  liberal  estimate. 
In  the  poorer  class  of  houses  there  will  be  at  least  16  inhabitants  per  house,  so  that  the 
discharge  will  amount  to  l60  gallons  a  house  a  day,  of  which  about  one  half  will  pass  off 
in  8  hours.  The  maximum  rate  of  discharge  will  be  10  gallons  per  hour  per  house. 
Now,  a  4-inch  pipe  at  a  fall  of  1  in  30,  running  half  full,  delivers  about  6,000  gallons 
per  hour,  so  that  such  a  pipe  would  carry  off  the  sewage  of  600  such  houses  with  a 
margin  of  100  per  cent,  for  casual  increase.  Even  if  the  gradient  be  reduced  to  1  in  90, 
a  4-inch  pipe  will  suffice  to  remove  the  sewage  of  nearly  300  houses,  whilst  the  velocity 
of  flow  will  still  be  sufficient  to  prevent  deposit.  There  is,  therefore,  a  direct  advantage 
in  concentrating  the  effluent  of  a  large  number  of  houses  in  a  pipe  no  larger  than  that 
used  for  a  single  dwelling. 

As  the  rate  of  flow  from  single  houses  or  even  from  small  groups  of  dwellings  cannot 
be  predicted  with  accuracy,  and  because  of  the  difficulties  as  to  accuracy  of  form  and  the 
obstruction  to  ventilation  already  mentioned,  it  may  not  be  desirable  to  reduce 
dimensions,  and  especially  gradients  to  the  ultimate  limit  indicated  by  such  calculations. 
They  serve,  however,  to  show  the  very  moderate  dimensions  that  will  suffice,  dimensions 
far  less  than  those  employed  at  present. 

The  discharge  from  large  districts  may  be  more  readily  estimated,  for  the  individual 
irregularities  tend  to  equalise  one  another,  and  therefore  in  fixing  the  proportions  of  main 
sewers  the  results  of  calculation  may  more  be  closelj^  adhered  to  than  in  the  case  of 
small  areas. 

6.  To  secure  freedom  from  deposit,  the  velocity  in  sewers  should  be  from  2*5  feet  to 
3'0  feet  per  second  according  to  various  authorities.  It  is  reasonable  to  suppose  that  a 
higher  velocity  is  requisite  to  break  up  and  remove  deposit  than  to  prevent  its  formation. 

Hence,  in  branch  sewers  where  the  flow  is  intermittent  the  higher  velocity  should  be 
adopted,  whilst  in  main  sewers,  where  the  movement  is  more  regular,  a  lower  velocity 
may  be  admissible. 

The  velocity  of  flow  through  a  pipe  running  full  or  half  full  is  a  function  of  two 
variables,  the  diameter  and  the  gradient.  The  velocity  being  fixed  by  the  conditions 
just  stated,  it  is  obvious  that,  w^hen,  as  is  frequentl}^  the  case,  the  available  fall  is  also 
fixed  by  local  circumstances,  the  diameter  is  determined  by  these  considerations  alone, 
apart  from  the  question  of  the  volume  to  be  conveyed. 

Inasmuch  as  the  proper  velocity  is  only  obtained  when  the  pipe  is  half  full,  and 
diminishes  as  the  depth  diminishes,  slowly  at  first,  but  more  rapidly  afterwards,  in  order 
that  a  sewer  may  be  self-cleansing,  it  is  necessaiy  that  the  volume  of  water  passing 
through  it  should  at  intervals,  at  least,  be  sufficient  to  fill  it  to  the  depth  that  will 
produce  the  desired  velocity. 

For  example,  with  a  fall  of  1  in  440  a  20-inch  pipe  running  ba!f  full  has  a  velocity  of 
3  feet  per  second,  that  required,  and  discharges  about  3*27  cubic  feet  per  second.  With 
a  depth  of  2  inches  only,  in  the  pipe,  the  velocit}^  is  reduced  to  1  '7  feet  per  second,  and 
the  discharge  to  about  0*19  cubic  feet  per  second.  To  prevent  or  totiovc  deposit, 
therefore,  it  would  be  necessary  that  once  a  day' at  least  the  rate  of  discharge  must 
reach  3 '27  cubic  feet. 

If  the  natural  flow  does  not  reach  the  required  amount,  then  it  must  be  supplemented 
by  occasional  flushing.  Field's  flush  tank  affords  a  most  simple  means  of  doing '  this,  as  it 
enables  any  given  quantity  to  be  discharged  automatically  at  any  desired  rate  or'^  interval 
of  time  into  a  sewer  or  drain.  \ 

Moreover,  it  is  not  necessary  to  use  clean  water  for  this  purpose,  sewage  from  akhigher 
district  may  be  collected  and  thus  employed  to  flush  lower  levels.  \ 
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The  use  of  the  flush  tank  is,  therefore,  recommended  in  those  cases  where  the  gradient 
is  limited,  and  where  there  is  doubt  as  to  the  adequacy  of  the  natural  flow. 

7.  For  the  realisation  of  the  proper  velocity  due  to  the  fall  it  is  essential  that  pipes  Accuracy  of 
should  be  even,  true,  and  straight,  and  that  there  should  be  no  roughness  or  irregular  work  requi- 
projections  on  its  inner  surface.  Depressions  also  are  most  objectionable,  for  in  them  tJ^^'/to^^g"" 
deposit  takes  place  during  the  intermissions  of  flow  which  may  not  afterwards  be  removed,  observed  in 

Care  is,  therefore,  necessary  in  laying  the  pipes.  To  secure  true  line,  as  long  a  length  laying  pipes, 
of  trench  as  possible  should  be  excavated  at  once,  and  its  bottom  carefully  graded,  before 
putting  in  the  pipes.  If  practicable,  the  whole  length  between  two  bends  or  junctions 
should  be  excavated  at  once.  By  the  ordinary  plan  of  laying  the  pipes,  and  filling  in 
the  earth  as  the  excavation  proceeds,  it  is  quite  impossible  to  secure  the  necessary 
accuracy.  When  the  trench  is  completed,  the  pipes  should  be  laid  to  a  line  stretched 
along,  and  before  jointing,  they  should  be  firmly  bedded  behind  the  socket  in  their  final 
position,  leaving  just  room  to  make  the  joint.  The  joints  should  be  made  with  Portland 
cement,  and  the  greatest  care  should  be  taken  to  prevent  a  ragged  fringe  of  cement  from 
protruding  from  the  joint,  inside  the  pipe.  To  remove  any  cement  that  may  exude  from 
the  joint  into  the  pipe,  a  long  rod  with  a  round  head  covered  with  rag  is  used  to  wipe 
out  the  pipe. 

When  drains  have  to  pass  through  the  walls  of  buildings,  especially  when  newly 
erected,  abundant  clearance  must  be  left  both  above  and  around  the  pipe.  If  firmly 
connected  to  the  wall,  the  least  settlement  will  cause  fracture  and  leakage. 

When  the  ground  is  soft,  the  pipe  should  be  bedded  in  concrete. 

8.  Standford's  patent  joints  make  excellent  work,  and  require  no  cement  or  other  Standford's 
composition  for  jointing.    The  spigot  and  the  inside  of  the  socket  are  provided  with  joints  favour- 
bands  of  a  certain  composition,  carefully  shaped,  so  that  they  mutually  fit  each  other,  ^g^^*^™ 
All  that  is  necessary  is  to  press  the  spigot  slightly  greased  into  the  socket,  and  a  but  expen- 
perfectly  water-tight  joint  is  at  once  formed.    They  cost,  however,  nearly  40  per  cent,  sive  and 
more  than  ordinary  pipes,  and  experience  is  wanting  as  to  the  behaviour  of  the  com-  hitherto 
position  under  high  temperature,  such  as  that  to  which  they  would  be  exposed  in  the  ^ropic^  ^° 
hold  of  a  ship.    It  might  be  well  to  send  out  a  small  number  as  an  experiment. 

9.  When  a  pipe  drain  is  broken  for  any  purpose,  such  as  to  remove  an  obstruction,  it  is  Pipe  drain 
almost  impossible  to  restore  it  to  its  original  condition  of  accuracy.   Obstructions  usually  once  broken 
take  place  at  bends,  junctions,  or  syphons.    At  such  places,  therefore,  special  means  of  ^e^or^dwith 
access  should  be  provided.    Between  these  points  the  pipe  should  be  absolutely  straight,  Necessity  for 
so  that  a  jointed  rod  may  be  passed  up  to  remove  obstructions  if  they  do  occur,  which  manholes, 
should  be  exceedingly  rare  in  well  constructed  work.  turning  and 

The  most  complete  method  of  doing  this  is  to  make  all  bends  and  junctions  in  the  chambers^  to 
form  of  open  channels,  in  the  floor  of  a  chamber  of  sufficient  size  to  admit  a  man  (man-  mve  access 
hole).  without 

In  street  sewers  this  should  always  be  done,  but  the  cost  will  often  be  too  great  in  case  necessity  for 
of  house  drains.   In  these  cases  either  a  smaller  turning  or  inspection  chamber  should  be  ^i's*^'^^^^^*^®" 
used,  or  an  inspection  cap,  or  small  lid  on  the  top  of  the  pipe  which  at  least  allows 
examination  to  be  made  without  breakage,  and  in  many  cases  they  can  be  so  arranged 
that  a  rod  can  be  passed  down  the  pipe  from  them.    At  all  syphons  also  either  manholes 
or  inspection  chambers  should  be  used. 

10.  The  price  of  pipes  will  be  a  most  serious  factor  in  the  cost  of  the  works.    I,  Prime  cost 
therefore,  made  inquiries  as  to  the  possibility  of  obtaining  suitable  pipes  in  China,  of  pipes 
Through  the  kindness  of  Dr.  Kew,  of  Canton,*^  I  found  out  and  visited  the  potteries  of  serious  item. 
Shek-Wan,  a  town  situated  on  a  creek  of  the  Canton  river,  about  20  miles  from  that 

city,    bome  pipes  were  made  to  a  pattern  which  was  sent,  one  of  which  is  now  in  my  facturing 

possession.    They  appear  to  be  of  excellent  quality,  and  with  a  little  improvement,  as  to  pipes 

regularity  of  dimensions,  would  be  quite  suitable  for  drainage  purposes.    The  price  paid 

for  these  pipes,  10  in  number  only,  was  $0  •  20  each,  or  about  5d.  a  foot,  or  rather  less 

than  what  English  pipes  would  cost  delivered  in  Hong  Kong,  including  freight.  For 

larger  orders  a  much  lower  price  would  be  asked,  so  that  I  believe,  with  a  little  trouble, 

pipes  may  be  procured  in  China  at  little  or  no  greater  cost  than  in  London,  Description 

11.  Plates  I.  and  II.  show  methods  of  draining  some  common  types  of  houses,  of  drawings, 
according  to  the  principles  just  enunciated.  Eemoval  of 

Provision  is  made  for  the  removal  of  slop  water  only,  but,  as  stated  in  the  report,  ^^"^F 
drains  fit  for  that  purpose  are  fit  for  the  conveyance  of  excreta  also,  so  that  when  the  videdTr, 
time  comes,  they  can  easily  receive  the  additions  necessary  to  fit  them  for  this  additional  but  drain's 
duty.    No  provision  is  made  for  removal  of  rain  water  which  should  be  dealt  with  equally 
separately  for  the  reasons  stated  in  the  report.    The  dimensions  are,  however,  ample  to  *° 
receive  a  considerable  quantity  of  rain,  to  carry  off  all  would  be  clearly  impossible.  excreta  if 

E  3727.  G  desired. 
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Description 
of  Plate  II., 
combined 
drainage  of 
four  houses. 
Combination 
for  this  pur- 
pose, 


12.  Plate  I.,  Pigs.  1,  2,  3,  shows  a  method  of  draining  a  single  house  built  back-to- 
back  with  one  behind,  so  that  the  drainage  must  be  carried  out  to  the  street  in  front. 
This  is,  perhaps,  the  most  inconvenient  and  costly  condition  that  will  be  met  with. 

At  a  short  distance  from  the  street  sewer  a  4-inch  stoneware  syphon  or  trap  is  placed 
to  prevent  the  escape  of  gas  from  the  sewer  to  the  house  drain. 

This  syphon  is  provided  with  a  second  oblique  junction,  into  which  a  4-inch  pipe  is 
adapted,  which  is  carried  up  to  the  surface  of  the  street  where  its  opening  is  covered 
with  a  cast-iron  grating. 

This  serves,  firstly,  as  ventilating  inlet,  and  secondly,  for  inspection  and  removal  of 
obstruction.  By  Hfting  the  grating  a  hook  or  spoon  may  be  passed  down  into  the 
syphon,  and  any  deposit  removed.  The  diagonal  plate  prevents  children  from  dropping 
stones  down  the  pipe. 

From  the  syphon  the  drain  runs  straight  to  the  cookhouse,  where  there  is  a  V  junction. 
One  branch  leads  to  the  slop  stone  in  the  lower  cookhouse,  where  escape  of  gas  is  again 
prevented  by  a  Doulton's  stoneware  gully  or  trap.  This  is  placed  beneath  the  slop- 
stone,  which  is  slightly  raised  above  the  floor,  in  order  to  prevent  the  introduction  of 
rubbish.  It  is  to  be  hoped  that  the  provision  of  increased  facilities  for  the  removal  of 
sweepings  and  rubbish  as  recommended  in  the  report  will  remove  the  temptation  to  put 
them  down  the  drain,  a  practice  fatal  to  any  system  of  drainage. 

The  second  branch  communicates  with  an  upright  pipe  which  is  carried  up  above  the 
roof,  and  which  is  open  at  the  top. 

This  pipe  serves  as  a  ventilating  outlet,  thus  completing  the  system  of  circulation,  and 
it  also  receives  the  drainage  from  the  slop-stone  m  the  upper  cookhouse,  which  is  likewise 
provided  with  a  Doulton's  gully. 

As  the  flimsy  construction  of  the  floors,  which  too  often  obtains,  may  occasion  great 
difficulty  in  fixing  a  gully,  an  alternative  method  of  dealing  with  the  drainage  of  the 
upper  storey  is  shown  in  dotted  lines  in  Fig.  2.  The  slops  are  carried  down  in  a  plain 
pipe  which  delivers  over  the  sink  in  the  lower  cookhouse.  As  this  pipe  is  completely 
disconnected,  no  gas  can  enter  it,  and,  therefore,  there  is  no  necessity  for  a  second  gully. 

The  ventilating  pipe  would  still  be  required,  but  as  it  carries  no  fluid,  it  may  be  made 
of  any  suitable  material,  such  as  zinc,  cast  iron,  or  even  the  rough  earthenware  pipes 
surrounded  with  plaster  might  be  employed,  similar  to  the  down  pipes  at  present  used. 
Provided  always  that  the  clear  diameter  be  not  less  than  4  inches.  Smaller  ventilating 
pipes  than  this  are  found  to  be  useless,  for  they  oppose  too  much  resistance  to  the 
passage  of  the  air,  and  they  are  liable  to  obstruction  by  spiders'  webs,  insects'  nests, 
mice,  &c. 

The  ventilating  pipe  is  covered  above  with  a  plain  cap,  to  keep  out  birds,  &c.  A 
simple  open-topped  pipe  has,  so  far,  been  found  to  give  as  good  results  as  any  of  the 
elaborate  caps  or  cowls  which  from  time  to  time  have  been  recommended. 

For  the  sake  of  clearness  no  means  of  fixing  the  upright  pipes  has  been  shown.  They 
might  be  attached  to  the  wall  by  hoops,  or  they  might  be  supported  by  encrusting  them 
with  plaster,  after  the  manner  of  the  country. 

As  to  the  provision  for  removal  of  obstructions.  The  most  probable  place  of  occur- 
rence will  be  at  the  gullies  or  traps. 

These  can  be  cleaned  out  by  simply  lifting  the  slop  stone. 

Next,  as  to  liability  to  stoppage,  is  the  syphon,  which  may  be  cleared,  as  described, 
from  the  ventilating  inlet.  Lastly,  a  stoppage  may  occur  at  the  junction  of  the  two 
branches,  or  in  the  main  pipe  leading  from  it,  and  this  contingency  is  provided  for  by  the 
long  inspection  cap.  By  taking  up  a  few  paving  stones  the  lid  may  be  taken  off,  and  a 
long  jointed  rod,  or  long  rattan,  may  be  forced  down  the  main  pipe,  or  up  either  of  the 
short  branches. 

The  means  of  access  thus  provided  are  not  perfect,  for  this  involves  the  breaking  up 
of  pavement.  They  will  suffice,  however,  for  all  ordinary  cases,  and  they  are  as  much 
as  can  be  afforded  in  a  single  dwelhng. 

After  all,  stoppages  will  be  very  rare,  especially  when  there  is  a  reasonably  abundant 
water  supply,  and  when  the  people  have  become  used  to  the  new  system. 

In  the  next  drawing  more  complete  methods  are  shown,  the  expense  of  which  will  be 
justified  as  they  are  designed  to  serve  a  group  of  dwellings. 

13.  Figs.  6  and  7,  Plate  II.,  show  the  method  of  draining  a  group  of  four  houses, 
built  on  the  back-to-back  system ;  and  in  red  dotted  lines  an  arrangement  is  shown 
whereby  four  more  houses  might  be  combined  with  the  same  system. 

The  economy  resulting  from  the  combination  of  several  houses  is  obvious,  and  justifies 
the  use  of  more  complete  appliances  than  is  possible  in  the  case  of  the  independent 
treatment  of  a  single  house. 
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Left  to  themselves  the  owners  of  adjacent  houses  would  probably  find  it  impossible  to  can  only  be 
come  to  arrangements  necessary  for  this  favourable  combination.    The  intervention  of  a 
strong  central  authority,  such  as  the  Government,  alone  can  bring  about  the  desired  Govern^ 
union.    Here  again  is  another  strong  reason  for  the  governmental  execution  of  the  work  ment. 
of  drainage. 

14.  The  drains  from  the  four  slop  stones  meet  in  a  manhole,  beneath  the  floor  of  one  of  Description 
the  central  cookhouses.    The  manner  of  uniting  the  streams  of  the  various  pipes  by  "^p^^s-Sand 
means  of  open  channels  is  shown.    They  are  curved,  so  as  to  avoid  sudden  changes  of  ' 
direction,  which  retard  the  flow  and  tend  to  cause  deposit  and  obstruction.  These 

curved  channels,  which  are  very  important,  may  either  be  formed  of  half-round  tiles 
made  to  the  sweep,  or  they  may  be  moulded  in  cement  plaster,  finely  rendered.  The 
manhole  is  covered  with  slab-stones  or  any  other  convenient  covering. 

This  manhole  gives  complete  access  to  the  four  branches  and  to  the  main  pipe.  The 
lower  slop  stones  are  provided  with  gullies,  but  the  drainage  from  the  upper  floors  is 
delivered  over  them,  as  in  the  alternative  plan  shown  in  Plate  I.,  Fig.  2.,  so  that  no  gully 
traps  are  required  upstairs. 

Neither  are  they  wanted  for  the  four  slop  stones  of  the  cookhouses  in  rear  (shown  in 
red  dotted  lines),  for  by  shghtly  raising  them  their  drainage  may  be  delivered  above 
those  in  front. 

The  two  long  lateral  branches  to  the  outer  cookhouses  are  provided  with  ventilating 
pipes,  which  are  carried  up  above  the  roof,  and  serve  for  ventilation  only. 

The  disconnecting  manhole,  in  the  street,  gives  access  to  the  syphon,  and  also  to  the 
drain  under  the  house.  A  ¥-junction  is  shown  just  beyond  the  syphon,  from  which  a 
4-in.  pipe  is  carried  back  to  the  manhole,  the  opening  being  closed  by  a  cap.  By  this 
means  a  rod  may  be  introduced  into  the  pipes  beyond  the  syphon  to  clean  it.  This  is 
very  desirable  if  the  distance  beyond  the  trap  is  great,  but  it  is  scarcely  necessary  with 
the'  short  length  shown  in  the  drawing. 

The  disconnecting  manhole  also  serves  as  a  ventilating  inlet. 

Tor  this  purpose  a  small  vertical  grating  is  fixed  in  the  kerb  of  the  footpath.  With 
the  two  ventilating  pipes  already  mentioned  the  system  of  circulation  is  complete,  for  it 
will  be  observed  that  there  is  no  trap  or  obstruction  between  inlet  and  outlet. 

Another  method  of  fixing  a  ventilating  inlet  is  shown  in  Figs,  8  and  12.  Here  a  6-in. 
pipe  is  carried  from  the  manhole  to  a  chase,  cut  in  the  wall  of  the  house,  a  vertical 
grating  being  fixed  at  the  opening. 

The  dotted  lines  in  Fig.  6  show  how  the  drainage  from  other  groups  of  houses  might 
be  carried  into  the  same  disconnecting  manhole. 

Figs.  10  and  11  show  a  simple  form  of  inspection  bend,  for  situations  in  which  it  may 
not  be  desirable  to  construct  a  manhole  or  turning  chamber.  A  block  moulded  in 
concrete  has  a  semicircular  channel  formed  in  it,  and  it  is  covered  above  by  a  lid.  A 
6-in.  pipe  aflbrds  means  of  inspection  and  ventilation  also  if  desired. 

By  taking  off"  the  lid  the  two  branches  of  pipe  may  be  cleared  without  disturbing  or 
breaking  any  joint. 

15.  Figs.  8  and  9  show  the  manner  of  draining  into  a  back  alley.  Here  no  pipe  what-  Back  drain- 
soever  enters  the  house.  The  slops  from  the  sinks,  both  upstairs  and  on  the  ground  ^^^^ »° 
floor,  are  carried  out,  at  once,  through  the  wall  of  the  house,  and  delivered  over  gullies 

in  the  alley,  so  that  there  is  the  most  complete  disconnexion  possible.  The  drain  down 
the  alley  is  ventilated  by  a  pipe  at  one  end,  and  by  an  inlet,  communicating  with  the 
disconnecting  chamber,  at  the  other.  The  latter  also,  with  the  turning  chamber,  gives 
complete  access  to  the  pipe.  As  a  further  precaution,  however,  each  junction  is  pro- 
vided with  an  inspection  cap,  which  adds  but  little  to  the  cost. 
This  is  by  far  the  most  satisfactory  arrangement  of  all. 

It  would  be  well  if  it  could  be  more  frequently  adopted.  The  facilities  to  drainage 
affbrded  by  back  alleys  are  so  great,  that  apart  from  all  other  considerations,  they  should 
be  insisted  on  in  a.l  new  buildings  wherever  possible. 

16.  From  the  somewhat  elaborate  provisions  for  the  removal  of  stoppages,  shown  in  with  good 
the  drawings,  it  might  be  inferred  that  such  misfortunes  are  of  frequent  occurrence,  workman- 
With  good  workmanship,  however,  this  is  not  the  case,  but,  in  the  absence  of  some  such  ^^^P  ^*°P" 
provisions,  the  damage  and  inconvenience  caused  by  repairs  is  so  great,  that  it  has  been  ^e^vw  ^^"^^ 
found  desirable  to  adopt  them,  and  I  have,  therefore,  shown  the  different  artifices  used  rare.^*^^ 
for  tliis  purpose. 

It  may  be  that  local  conditions  will  render  such  complete  apphances  less  necessary. 
This  is  a  point  that  cati  only  be  decided  by  trial.  The  experience  gained  in  draining  a 
few  blocks  will  soon  show  what  simplifications  may  be  ventured  on. 

G  2 
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17-  Plate  III.  shows  the  method  of  fixing  waterclosets,  baths,  and  sinks  in  accordance 
with  the  principles  laid  down. 

18.  Figs.  1  and  2  show  two  closets  with  the  necessary  apparatus  and  fittings.  The 
pipes  from  them  are  carried  out,  at  once,  through  the  wall  of  the  house,  and  there  con- 
nected to  a  vertical  soil  pipe,  which  is  carried  up  full  size  (4  inches)  to  the  top  of  the 
house,  thus  serving  as  a  ventilating  outlet.  This  ventilating  pipe  should  be  carried  up 
as  straight  as  possible  above  the  highest  windows. 

If  there  were  windows  in  the  roof  it  might  be  necessary  to  carry  it  up  as  shown  in  the 
dotted  lines,  but  bends  should  be  avoided  as  much  as  possible.  The  whole  arrangement 
is  disconnected  from  the  town  sewer  by  a  syphon  trap  and  ventilating  inlet,  in  the 
manner  already  shown  in  Sheets  I.  and  II.  It  will  not  be  necessary  to  provide  discon- 
nexion for  each  set  of  closets,  one  syphon  and  ventilating  inlet  may  often  be  made  to 
serve  for  a  whole  building,  but  no  branch  of  any  considerable  length  should  be  without  a 
ventilating  outlet,  and  no  trap  or  other  obstruction  to  free  circulation  of  air  must  be 
interposed  between  each  or  any  of  the  outlets  and  the  common  inlet. 

In  Figs.  1  and  2  I  have  shown  the  disconnexion  effected  by  a  simple  syphon  and 
inspection  pipe,  the  latter  serving  as  ventilating  inlet. 

In  Figs.  3,  4,  5  more  complete  arrangement  of  a  disconnecting  manhole  is  shown. 

In  all  important  buildings  it  will  be  well  to  incur  the  extra  expense  of  the  manhole  on 
account  of  the  many  advantages  possessed  by  it. 

19.  The  arrangement  known  as  the  pan  closet,  with  D  traps,  should  on  no  account  be 
used. 

It  is  found  that  hidden  accumulation  of  filth  takes  place  in  it,  causing  a  nuisance,  no 
matter  how  perfect  be  the  arrangement  of  drains  to  which  it  is  connected. 

20.  To  provide  a  continuous  supply  of  water  a  cistern  is  fixed  in  the  roof.  Even  with 
a  constant  supply  this  is  requisite  to  meet  the  occasional  interruptions  that  must  from 
time  to  time  take  place,  and  also  because  the  mains  must  not  be  connected  directly  to 
the  closet  for  fear  of  contamination  to  the  water  supply.  The  water  from  this  cistern 
must,  on  no  account,  be  used  for  any  other  purpose  than  for  the  closets. 

21.  On  the  upper  storey,  one  of  Tylor's  patent  closets  is  shown,  a  very  perfect  but 
expensive  arrangement.  In  it  the  pan  is  closed  below  by  a  flat  valve,  which  falls  down 
and  allows  the  contents  to  escape. 

On  the  lower  storey  a  much  cheaper,  but  for  most  purposes,  suflBciently  efi^ective 
arrangement  is  shown.  Here  there  is  no  valve  at  all,  but  the  flush  of  water  from  the 
small  cistern  above  sweeps  all  before  it  through  the  trap,  which,  in  this  case,  is  of 
stoneware.  The  mechanism  attached  to  this  cistern  is  so  arranged  that  by  pulling  the 
chain  for  an  instant  only  the  whole  of  its  contents,  three  gallons,  is  rapidly  discharged, 
thus  securing  a  powerful  flush,  the  effectiveness  of  which  depends  more  on  the  rapidity  of 
discharge  than  on  the  absolute  quantity  of  water  used.  To  this  end  the  service  pipes 
are  made  of  greater  diameter  than  is  usually  the  practice  (1^  inches  and  IJ  inches 
respectively). 

22.  This  cistern  also  serves  as  a  water  waste  preventer,  for  there  is  an  arrangement  by 
which  even  if  the  chain  be  held  down  it  is  impossible  to  produce  a  continuous  stream  of 
water. 

An  arrangement,  having  the  same  object,  is  provided  in  the  valve  of  the  Tylor's  closet 
also. 

23.  A  lead  trap  or  "  safe  "  is  placed  beneath  each  closet  to  catch  any  leakage  or  over- 
flow. 

The  small  overflow  pipes  from  these  safes,  from  baths,  and  also  from  cisterns,  must  on 
no  account  be  connected  with  any  soil-pipes  or  drain,  but  their  openings  must  be  placed 
in  the  open  air  so  as  to  be  easily  visible,  for  two  reasons  :  Firstly,  because  by  connecting 
them  to  a  drain  a  free  passage  for  sewer  gas  into  the  house  would  be  made.  These 
pipes  only  come  into  action  in  the  event  of  some  derangement  of  the  mechanism,  and 
consequent  leakage.  For  long  periods,  therefore,  nothing  passes  through  them,  and 
therefore  the  water  evaporates  from  any  syphon  or  trap,  which  may  be  provided,  leaving 
a  free  passage  for  gas.  Secondly,  if  connected  to  drains,  leakage  would  go  on  undetected. 
On  the  other  hand  by  leaving  their  mouths  exposed,  any  water  issuing  from  them  causes 
a  mess  and  a  nuisance,  attention  is  called  to  the  leakage,  and  it  is  remedied.  In  my 
report  I  have  already  called  attention  to  the  necessity  of  preventing  waste.  For  this 
purpose  alone  it  is  absolutely  necessary  to  adopt  in  all  cases  this  arrangement  of  waste 
and  overflow  pipes. 

24.  Fully  as  much  danger  to  health  is  caused  by  improperly  arranged  baths  and  sinks 
as  by  imperfect  closet  arrangements. 


I 

t 


SHEET  N?  I 


SCALE       INCH  TO  ONE  FOOT. 


4 


Shewing  Method  of  Draining  a  Single  House 
Where  there  is  no  Back  Alley 
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SHEWING  MODE  OF  UNITING  DRAINAGE  OF  FOUR  HOUSES  AND 
CARRYING  IT  DIREGT    TO   STREET   IN  FRONT. 
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SHEWING  MODE  OF  UNITING  DRAINAGE  OF  FOUR  HOUSES  AND 
CARRYING  IT  DIREGT    TO  STREET   IN  FRONT. 
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SECTION  ON  line!  A.  B. 
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j  SECTION  OF  INSPECTION  BEND  on  line  A.  B. 

^        F»  G  II. 

INSPECTION  BEND 

OLb  chazigA  of  direction'  irv  pipe. 
.^j^-'^-^jii'a"^.       SCALE  i  FULL  SIZE. 


SectLoTv  of  Disconnecting 
Manhole.  Fig  8. 


(/Hr  inlet 


Inspection,  Cap 


Old.  Jhvdw 
'{ Improved 


FIG  8 

SHEWING  BACK  DRAINAGE  INTO  AN  ALLEY. 


^Jknxilating  Pipe 


^^,^^dnnmj  pipe,  fivnv  upper  Cookhou.ee 


[  

Si. 

iky  1 

ir 

torn 

Dou 

Ibon 

s  C 

- 

C 

0  c 

IK 

H  O 

U  ! 

;  E 

m 

ant 

upper 

ooh 

-a 

id 

K  ci 

•  Sh 

-jr. 

uZft 

ts  i 

Ml 

c 

30 

J  S 

E 

L 

cookhouse 


■  '   C—  


DmgerrieU  Liih.      B""""'  Coveni  G.irden ,  Lon.  on 


<APfl 


NOTE.   If  there    are   windows   in/  roof 
-the'  ventHcttvng  'pipe  muLSt  h&  carried^  up 
above/  them  J. 


1(DM(B  ]I(D)M(B. 


Water  Closets-Bath  and  Scullery  sink 


SHE 


Scale  f-  Inch  to  I  Foot. 


NOTE.    OverClow  pipes  fronv    cisterns  and/ 
closet  saJks  are.  -not  tc  ha  connected  to  soilr 
■pipes  or  drains,  Titcb  mcute  to  diechjorge  into 
opetv  air,  so  that  wcLSte^  of  waXer  mouy  ie 


(Ventilating  inlet  and  inspectien 
pipe   U'  syphon  - 


-Jnepecdow  Cap 
1-in/  Soil  and  VentiZcutuig  pipe. 


Iiu  linjutiow  1  in  SO. 
lin  Syphcfiv 


FIG  5. 

-Grating  -  YentiLocting  inlet 


Overflow  ironv  sasth. 

Outlet  from  3athj  delivers  over  Rain  Water  Heoji/ 


1  iro  ,3C 


HaLf  rouxixL  chjoauvdU/ 


Ventilating  or  SoOpipe-  Ironrv  Closet  above 


^3 


"Sdewar©  Syphorv 

4  in  StOTL&ware  Jhairo 


Indinatumj  1  itu  ,30 


over  aratifin  nP  m.ll.. 


NOTE,  tf  there  are  windows  iw  roof 
Hie,  ventHaHitg  must  be,  carried  up 

ahove,  tAerw. 


OverfUny  irorw  dsterrv  -nob 
comiectedyU}  ventilating  pipe. 


NOTE.    Overflow  pipes  from   cisterns  and, 
closet  saJes  are  TWt  to  he  cojtnected  to  soil- 
pipes  or  drains,  Ucb  moude  to  oUecharge  into 
open  air,  so  t/iat  v/cLSte  of  water  mdy  le 
detected/ . 


ffmtilatinff  inlet  omd-  in/ipecticiv 
pipe  to  syphon . 


^  inj  Stoneware-  Drain, 

Jndiruiiion  1  in,  SO.. 
"?  in  Syphon 


2  in  waste  fimw''si,ik  \  ^  , 

-Down  pipe  from  haJJv  ahove]^^"'^  over  gratanx,  of  gulfy 


(VentHating  inlet  and  inspection/ 
pipe  to  syphoni. 

jiiji  Storteware  Djxuw 
 ft    '      '■■ft  -> 


Itiilijuilit  n,  I  in/  30, 


JngpeeUcw  Cap  ■*  in,  Syphxnv 

1-iiv  SoU  and,  VenbHaUng  pipe,- 


Overflow  ironv  socfe. 

Outlet  fronv  Bath,  delivers  over  Rain,  Water  HeaA 


s  over  gratin.g  of  gull, 


53 


Figs.  3  and  4  show  the  method  of  fitting  a  bath  and  a  scullery  sink.    The  waste  pipe  are  iuLy  as 
from  the  bath  passes  at  once  through  the  wall  of  the  house  and  discharges  above  the  ^^"^^erous  to 
open  head  of  a  down  pipe,  which  again  delivers  above  the  grating  of  a  trapped  gully.    In  ^^^ly 
like  manner  the  waste  pipe  from  the  sink  discharges  above  the  gully.    The  trap  beneath  arranged 
the  sink  is  rather  a  luxury  than  a  necessity.    Its  chief  use  is  to  prevent  the  entrance  of  waterclosets. 
a  draught  of  cold  air. 

25.  By  the  inteUigent  application  of  the  principles  of  disconnexion  and  ventilation, 
coupled  with  complete  freedom  from  deposit  in  the  house  drains,  which  may  be  secured  nexion*^°^" 
by  good  workmanship,  the  inhabitants  of  any  house  may  make  themselves  practically  render 
independent  as  to  the  interior  of  the  dwelling,  of  the  condition  of  the  public  sewer,  interior  of 
That  is  to  say,  the  entrance  of  sewer  gas  from  sewer,  drain,  or  even  cesspool,  may  be  dwelling  in-^ 
rendered  impossible.    It  need  hardly  be  said  that  these  arrangements  do  not  obviate  the  t^e  condition 
pollution  of  the  air  by  sewer  gas  in  the  street,  but  they  cannot  fail  to  diminish  the  of  public 
quantity  generated  by  discharging  the  effluent  before  putrification  has  commenced.  sewer. 

Closets  or  latrines  should  always  have  one,  preferably  three,  outside  walls.  In 
hospitals  they  should  be  placed  in  a  projecting  tower,  separated  from  the  main  building 
or  ward  by  an  ante-room,  provided  with  windows  at  each  side,  so  as  to  secure  a  thorough 
draught. 

To  sura  up, —  Summary 

of  principle.- 

26.  The  principles  ruling  the  designs  of  sewers  and  drains  may  be  thus  briefly  stated. 

(1.)  Permanent  deposit  must  not  take  place  in  any  channel  (pipe,  drain,  or  sewer). 
(2.)  To  prevent  permanent  deposit  the  velocity  in  any  given  channel  must  for  a 

certain  period  daily  at  least  be  not  less  than  that  required  to  remove  deposit, 

call  this  said  velocity  the  "  self-cleansing  velocity." 
(3.)  Therefore  the  channel  must  have  in  inclination  not  less  than  that  requisite  to 

produce  during  an  appreciable  daily  period  of  greatest  average  discharge  the 

"  self-cleansing  velocity." 
(4.)  If  the  conformation  of  the  ground  prevents  the  construction  of  a  channel  with  a 

fall  adequate  to  produce  the  "  self-cleansing  velocity." 

Then — A.  The  natural  fall  must  be  increased  by  pumping. 

B.  Or  "  flushing  "  must  be  resorted  to,  an  artifice  which  depends  on  the  fact,  that  with 
streams  of  similar  section  the  greater  the  sectional  areas,  less  inclination  required  to 
produce  a  given  velocity,  or  in  other  words  with  similar  sections  and  equal  inclinations, 
large  streams  flow  faster  than  small. 

The  dimensions  and  figures  of  channel  being  made  such  as  to  give  the  self-cleansing 
velocity  when  full  the  natural  flow  must  be  augmented  to  the  extent  necessary  to  fill  it, 
either  by  collecting  and  discharging  the  effluent  from  some  higher  district  periodically, 
or  sufficient  water  from  some  external  source  must  be  periodically  added  to  make  up  the 
requisite  volume. 

The  choice  between  these  alternatives  depends  on  local  circumstances. 
The  formation  of  permanent  deposit  must  at  any  cost  be  prevented  on  sanitary 
grounds. 

And  it  may  be  safely  asserted  that,  in  the  vast  majority  of  cases,  it  will  be  far  cheaper 
to  prevent  its  formation  than  to  remove  it  by  hand. 

^o-^ERT  CHAD  WICK. 

18th  September  1882. 
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APPENDIX  II. 


Public  Latrines. 


Typical 
plans  of 
public 
latrines. 
General 
points  to  be 
attended  to 
in  their 
construction. 
Noa-ab- 
sorbent 
materials 
alone  should 
be  used. 

Asphalte 
recom- 
mended for 
floors. 


Cast-iron 
plates  for 
floors  and 
partitions  of 
cells  which 
do  not  come 
down  to 
floor. 

Seats  not 
desirable. 


Description 
of  Fig.  1. 

Bucket 
system. 

No.  2. 

Trough 
system  for 
water 
carriage. 


Description 
of  ISO.  3. 
Canton 
system. 


1.  Sheet  No.  4  shows  three  plans  of  pubHc  latrines,  in  which  I  have  endeavoured  to 
embody  the  chief  principles  which,  in  my  opinion,  should  rule  the  design  of  such 
structures. 

2.  The  floor  and  all  fittings  should  be  smooth  and  non-absorbent,  wherefore  the  use 
of  wood  should  be  studiously  avoided.  There  should  be  no  sharp  or  hidden  corners  and 
spaces  in  which  dirt  can  lodge,  and  from  which  it  cannot  be  removed  by  simply  sluicing 
with  water,  and  rubbing  with  a  mop  or  "  squeejee." 

3.  Granite  is  unsuitable  for  floors,  as  the  roughness  of  the  surface  retains  dirt  and  wet. 
If  punched  smooth  it  is  both  expensive  and  slippery.  Asphalte  is  perhaps  the  most 
suitable  floor  covering.  Many  failures  have  taken  place  in  its  application  in  tropical 
climates,  but  they  are  usually  due  to  the  fact,  that  an  improper  quality  of  a>^phalte  has 
been  used. 

In  1872  I  asphalted  the  floors  of  the  Civil  Hospital  at  Aden,  and  up  to  the  time  of 
my  departure  in  1873  it  remained  perfectly  good.  The  effect  of  subsequent  years  may 
be  easily  ascertained.  The  asphalte,  in  this  instance,  was  supplied  by  the  Vai-de-Travers 
Company,  and  was  prepared  specially  hard  and  infusable.  Nevertheless,  it  was  easily 
laid  down  by  ordinary  Indian  workmen. 

4.  Cast-iron  plates  will  probably  be  the  best  material  for  the  doors  and  divisions  of 
the  cells.  They  should  be  perfectly  smooth,  all  beads  or  mouldings  being  carefully 
rounded  off*.  A  space  of  6  inches  is  left  between  the  lower  edges  of  the  partition  and 
backs,  and  the  floor  or  steps,  so  as  to  do  away  with  angles  and  facilitate  cleaning.  In 
the  first  and  second  designs  provision  is  made  for  the  use  of  the  hose  and  jet  for  cleaning, 
for  which  purpose  no  more  efficient  appliance  exists. 

5.  It  must  be  remembered  that  Asiatics  do  not,  and  will  not,  use  seats.  To  provide 
them  or  anything  like  them  is  unnecessary  and  causes  horrible  nuisances ;  I  mention 
this  simple  obvious  fact,  for  it  seems  often  to  have  been  forgotten.  Closet  seats  have  in 
several  instances  been  supplied  for  Sikhs  and  their  habit  of  using  water  seems  to  have 
escaped  attention. 

6.  No.  1  shows  a  modification  of  the  present  bucket  or  tub  system,  avoiding  some 
of  its  defects.  Boat-shaped  vessels  of  either  cast  iron,  perfectly  enamelled,  or  of  earthen- 
ware, are  substituted  for  the  present  wooden  tubs,  and  the  form  of  vessel  shown  will 
give  great  facility  for  cleaning,  and  is  also  well  adapted  to  the  reception  of  excreta. 

7.  No.  2  shows  a  trough  latrine,  which,  of  course,  pre-supposes  the  existence  of  a 
water  supply,  and  of  sewers  suitable  for  the  removal  of  excreta.  The  trough  is  sunk 
in  the  floor,  which  slopes  in  all  directions  towards  it.  When  in  use,  it  must  be  kept 
full  of  water.  From  time  to  time  the  contents  are  drawn  off  by  opening  the  outlet 
valve,  and  the  trough  scoured  out  and  refilled,  by  means  of  the  pipe  at  the  otiier  end. 

The  trough  is  spanned  by  cast-iron  foot  plates,  on  which  the  user  squats,  and  which 
are  loose  and  can  be  easily  removed  for  cleaning.  It  is  most  important  that  the  excreta 
should  fall  into  water,  and  not  on  to  dry  surfaces,  to  which  they  adhere,  and  from  which 
they  are  removed  with  difficulty. 

The  arrano-ement  of  the  cells  in  a  double  row,  back  to  back,  is  on  this  account  desir- 
able, for  it  obviates  the  befoulment  of  the  back  of  the  trough,  which  usually  takes  place, 
and  which  causes  a  great  nuisance. 

8.  Fig.  3  shows  an  adaptation  of  the  system  which  obtains  in  Canton.  Here  the 
excreta  fall  on  to  an  inclmed  plane,  beneath  the  movable  cast-iron  foot  plates.  They 
are  sprinkled  with  sand  to  facilitate  the  collection  and  removal  of  the  sohds,  whilst  the 
fluids  run  away  by  the  gutter  in  front ;  thus  complete  separation  is  effected,  and  the 
products  obtained  in  the  most  valuable  condition  as  manure. 

In  the  better  class  of  such  places  the  excrement  is  removed  at  once  by  means  of  a 
rake  and  a  basket.  In  Canton  the  latrines,  though  tree  of  charge,  are  most  valuable 
property.  To  open  one  is  a  privilege,  and  they  compete  for  the  custom  of  the  public. 
Consequently,  they  are  well  kept  and  wonderfully  free  from  offence.  They  are  usually 
in  open  yards,  with  a  small  roof  just  sheltering  the  cells.  I  have  followed  that  practice 
in  the  drawing. 
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9  As  to  the  relative  merits  of  these  systems.    Assuming  the  existence  of  a  supply  of  comparison  of 
water  and  of  sewers  fit  for  the  conveyance  of  excreta.    I  consider  the  trough  latrine  to  J^JJ^y^^P;"; 
be  decidedly  the  best,  for  it  may  be  kept  almost  perfectly  clean,  with  a  minimum  amount  Trough  sys- 
of  labour  and  attendance.    It  seems  specially  suited  for  public  institutions,  such  as 
schools,  gaols,  native  hospitals,  and  for  the  barracks  of  Chinese  and  Indian  police  or  there  is  water 
troops.    The  value  of  the  excreta  as  manure  is  wholly  lost.  ^""^  drainage. 

10.  The  Canton  system  comes  next  in  point  of  cleanliness.  S^ctiveTuTit 
It  can  be  worked  with  the  minimum  amount  of  water,  and  all  maybe  removed  by 

requires  much 

hand,  so  that  it  is  well  suited  for  places  where  water  is  scarce  and  drains  are  wanting,  attentkm  Mt^^ 
It  requires  much  labour  and  constant  attention  to  keep  it  in  an  inoffensive  condition. 

almost  inde- 

Indeed,  in  the  present  crowded  condition  of  the  Hong  Kong  latrines,  it  seems  a  little  P^^dent^of 
doubtful  whether  the  necessary  manipulations  can  be  carried  out  with  sufficient  promp-  Hig^faiueof 
titude.    Still  the  advantages  offered  by  it  are  such  as  to  justify  a  fair  trial.  _  products. 

11.  I  would  observe  that  if  a  supply  of  "  humus  "  can  be  obtained,  and  it  be  desired  ^^^5°°^^^^^"^ 
to  try  the  dry  earth  system,  the  Canton  arrangement  affords  the  best  possible  means  of  facuitiesfor 
doing  so,  by  using  humus  instead  of  sand,  applying  it  somewhat  more  liberally  so  as  to  dry  earth, 
mix  with  the  excrement.    The  urine  being  separated,  the  minimum  amount  of  dry  earth 

would  be  necessary. 

12.  As  to  the  modified  bucket  system  it  involves  all  the  inherent  radical  defects  of  the  Modified 
present  system,  the  improvements  merely  give  the  means  of  carrying  out  offensive  ^emedie7'?me 
operations  in  a  somewhat  less  offensive  manner,  and  give  increased  facilities  for  cleaning,  evils,  but  not 
To  keep  a  latrine  of  this  kind  in  order  a  very  considerable  amount  of  water  for  washing  J^^Jg*^ 
receptacles,  &c.  is  required.    Drainage  is  also  requisite,  and  the  effluent  contributed  require°d. 

to  the  sewers  will  equal  almost  in  foulness,  though  perhaps  not  in  quantity,  that  from  the 
trough  latrine. 

13.  Latrines,  when  it  is  possible  to  do  so,  should  be  placed  in  open  spaces,  and  not  Positions  of 
hidden  away  in  corners  amongst  other  buildings.    They  are  not  picturesque  objects,  but 

they  are  necessary  and  need  not  be  offensive  and  are  more  likely  to  be  kept  clean  and 
inoffensive  when  they  are  in  view  of  the~public  than  when  they  are  hidden  away  out  of 
sight  in  holes  and  corners. 

I  am  aware  that  the  great  cost  of  land  does  not  give  much  opportunity  for  so  doing, 
but  where  possible  open  sites  should  be  selected  for  them. 

OSBERT  CHADWICK. 

18th  September  1882. 


APPENDIX  III. 

Notes  on  Tidal  Currents  with  regard  to  Position  of  Outfall.  Position  of 

1.  The  position  of  a  sea  outlet  for  the  sewage  of  a  town  must  depend  on  the  direction  ^epends^on 
of  the  tidal  currents,  and  should  be  such  that  they  remove  the  effluent  as  far  as  possible  tidal 
from  the  town.  currents. 

2.  Preliminary  observations  showed  that  no  advantage  was  to  be  gained  by  discharging  No  suitable 
the  sewage  anywhere  along  the  Praya,  or  to  the  eastward  of  the  city.  ^po*  ^'^oDg 

The  investigations  were,  therefore,  limited  to  determining  the  movements  of  the  ^g^J^'^ard  ot' 
currents  at  Slaughter  House,  or  Belcher's  Point,  and  in  Sulphur  Channel,  which  town, 
separates  Green  Island  from  Hong  Kong  Island.  Investiga- 

3.  The  method  of  investigation  was  as  follows: — Floats  were  prepared,  composed  of 

boards  united  together  at  right  angles,  as  shown  in  the  sketch,  and  ballasted  down  till  a  (^^^aml^e^  and 
few  inches  only  remained  above  water.    Thus  they  exposed  a  large  surface  to  the  water,  slaughter 
and  little  to  the  wind.  House  Point. 

In  some  cases  to  ascertain  the  current  at  greater  depths,  and  still  further  to  eliminate  Floats 
the  action  of  wind  "  drags  "  were  used.  described. 

These  consisted  of  a  light  frame  of  wood,  covered  with  calico,  and  weighted  with  lead. 
This  was  suspended  from  a  small  tin  buoy,  just  sufficient  in  size  to  keep  the  drag  from 
sinking.  The  area  of  the  buoy  being  so  small  in  comparison  with  that  of  the  drag,  its 
movement  may  fairly  be  taken  to  represent  that  of  the  layer  of  water  in  which  the  drag 
was, 

4.  Though  the  area  exposed  to  wind  by  the  floats  is  but  small,  still  it  proved  sufficient  ^^^[^3^*^°^ 
to  cause  much  annoyance,  and  therefore  in  future  I  would  recommend,  either  the  entire  ^y^^h 
use  of  drags,  or  of  floats  considerably  deeper  in  the  water.  affected  by 

G  4  wind. 
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Method  of 
observing. 
Floats  put  in 
at  2  houi-ly 
inter^;als, 
and  sub- 
sequent 
positions 
determined. 
Tide  gauge 
recorded. 
Method  of 
recording 
results, 
reference  to 
tide  curves 
for  the  day. 

Nature  of 
Mong  Kong 
tides. 

Similarity  to 
tides  of 
Indian 
Ocean. 
Semi-diurnal 
inequality. 
Observations 
must  be 
taken  in 
second  half 
of  year. 

Monsoon 
will  probably 
be  found  to 
have  little 
effect  on 
tides  which 
depend  on 
solar  and 
lunar 

motions  only. 


5.  The  floats  or  drags  were  put  in  at  the  points  of  proposed  outfall,  successively  at 
intervals  of  about  two  hours,  and  their  subsequent  positions  determined  as  often  as 
possible  during  the  remaining  daylight  hours  (if  they  did  not  run  ashore,  get  foul  of 
shipping,  or  get  stolen).  Meanwhile,  half-hourly  readings  of  a  tide  gauge  were  taken 
at  the  Dockyard  Pier.  These  were  also  continued  night  and  day  until  ray  departure  to 
ascertain  mean  sea  level,  and  to  furnish  data  for  predicting  the  tides  for  the  future. 

6.  The  results  are  shown  on  the  drawings,  each  of  which  contains  a  day's  work.  The 
coloured  lines  shows  the  paths  described  by  the  floats,  and  the  figures  show  the  hours  at 
which  they  occupied  the  positions  indicated  by  the  small  circles.  The  tidal  curves  for 
the  day  is  also  shown  on  each  sheet. 

The  path  of  the  float  during  rising  tide  is  shown  in  jfull  lines,  that  dur'mg  Jailing  tide 
in  dotted  lines.  The  successive  colours — blue,  yellow,  and  red — show  those  parts  of  the 
path  which  correspond  to  periods  of  rise  or  fall,  marked  in  the  same  colours  on  the  tide 
curve. 

7.  On  plotting  the  tide  curve,  from  the  observations  taken  at  the  dockyard,  it  became 
apparent  that  the  tides  of  Hong  Kong  resemble  those  of  the  Indian  Ocean,  in  that  the 
semi-diurnal  inequality  is  great.  A  large  morning  tide  is  followed  by  a  small  afternoon 
tide,  or  vice  versa. 

Sometimes,  indeed,  the  second  tide  disappears  wholly,  so  that  there  is  a  rise  or  fall, 
lasting  for  nearly  18  hours. 

During  the  part  of  the  year  when  the  observations  were  taken  the  morning  tide  is 
small,  so  that  observations  on  the  rising  tide  unduly  preponderate. 

To  complete  the  investigation,  therefore,  another  set  must  be  taken  during  another 
part  of  the  year,  when  the  morning  tide  is  greatest,  for  I  need  hardly  say  that  it  is 
practically  impossible  to  make  these  observations  at  night.  With  a  steam  launch  and 
three  guard  boats,  it  needed  the  utmost  vigilance  to  keep  all  the  floats  in  sight. 

8.  I  would  here  observe  that  the  monsoons  will  almost  certainly  be  found  to  have 
little  or  no  effect  on  the  height  of  the  tide  (not  the  surface  drift),  which  depends  almost 
wholly  on  the  relative  movements  of  the  sun  and  moon.  Were  it  not  so,  the  tides  of 
the  Indian  ports  could  not  be  predicted,  as  they  are  year  after  year,  within  an  inch  or 
two  as  to  height,  and  within  a  minute  or  two  of  time,  from  these  elements  alone,  and 
without  any  regard  to  monsoons. 

It  merely  happens  that  the  combinations  of  the  sun  and  moon  producing  extremely 
high  or  low  tides  takes  place  during  certain  states  of  the  monsoon. 

9.  I  have  the  highest  authority  for  saying  that  the  tides  of  Hong  Kong  closely 
resemble  those  of  the  Indian  Ocean,  and  that,  like  them,  they  may  be  predicted  with 
accuracy,  and  further,  that  the  "  elements "  for  prediction  may  be  computed,  with 
tolerable  accuracy,  from  the  observations  in  my  possession. 

Considering  the  great  value  that  this  information  will  be,  not  only  to  the  Governmen,t 
engineers,  but  to  the  seafaring  public  at  large,  I  think  it  would  be  most  desirable  if  the 
Government  would  incur  the  trifling  expense  involved  in  the  investigation  of  the  data 
and  the  preparation  of  the  tide  tables. 
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10.  The  observations,  ?o  far  as  they  go,  tend  to  show  that  the  great  tidal  wave  General 
entering  the  estuary  of  the  Canton  River  advances  more  rapidly  up  the  wide  deep  chan-  gg^^^^j^^^jg^" 
nels  south  of  Hono-  Kong  Island  than  through  the  narrow  Lymoon  Pass  and  compara- 
tively shallow  harbour  between  Hong  Kong  and  the  mainland.    Consequently  it  is  high 

or  low  water  respectively  a  little  sooner  on  the  south-west  of  Green  Island  than  in  the 
harbour. 

Therefore,  during  rising  tide  a  current  sets  through  Sulphur  Channel  north-easterly 
towards  the  harbour,  meeting  the  stream  coming  up  the  harbour,  and  forming  an  eddy 
east  of  Green  Island  off  I-^ap-sap-wan.  On  the  falling  fide,  on  the  other  hand,  a  current 
sets  out  from  the  harbour,  or  south-westerly,  through  Sulphur  Channel. 

11.  The  practical  result  with  regard  to  the  question  of  outfalls  is  briefly  and  roughly  Practical 
as  follows.    Sewage  discharged  from  Slaughter  House  Point  during  rising  tide  would  ^'^g^^f^g^^^^ 
almost  wholly  be  swept  away  to  the  N.W.,  and  be  no  more  seen.    During  the  falling  question  of 
tide,  on  the  other  hand,  the  sewage  from  Slaughter  House  Point  would  be  swept  down  outfall, 
through  the  harbour  along  the  Praya  and  among  the  ships. 

The  effluent  from  the  outfall  in  Sulphur  Channel  on  the  rising  tide  would  be  carried 
N.E.  towards  the  harbour,  but  would  not  reach  it,  as  it  would  hang  about  in  the  eddy 
off  Lap-sap-wan  till  high  water,  when  it  would  be  swept  away  back  through  Sulphur 
Channel.  On  the  falling  tide  all  sewage  discharged  in  Sulphur  Channel  would  be  carried 
away  westward  and  southward.  In  no  case  would  any  appreciable  amount  be  carried 
into" the  harbour  or  near  to  the  city.  It  is  possible  that  some  nuisance  might  be  caused' 
by  filth  depositing  on  the  beach  at  Lap-sap-wan,  but  the  reclamations  which  are  in 
progress  there  will  tend  to  diminish  this  evil. 

OSBERT  CHADWICK. 

18th  September  1882. 


To  the  Crown  Agents  for  the  Colonies. 

Park  Cottage,  East  Sheen,  Mortlake, 
Gentlemen,  July  26,  1882. 

I  HAVE  the  honour  to  submit,  for  transmission  to  the  Right  Honourable  the 
Secretary  of  State,  the  following  report  on  the  sanitary  questions  connected  with  the 
barracks  at  Hong  Kong. 

I  inspected  the  barracks  to  ascertain  whether  there  were  flagrant  defects  in  sanitation. 

On  the  whole  their  condition  was  satisfactory.  The  latrines  are  outside  the  barraclss. 
The  sewers,  which  are  completely  separate  from  those  of  the  town,  are  in  fair  order,  but 
require  more  perfect  arrangements  for  ventilation,  especially  those  in  Murray  Barracks. 
I  pointed  out  to  the  commanding  engineer  these  and  some  other  minor  defects,  and  he 
has,  I  believe,  taken  steps  to  remedy  them. 

The  foreshore  in  front  of  the  War  Department  property  is  flat,  and  a  considerable  area 
is  uncovered  at  low  water.  Owing  to  the  numerous  indentations  of  the  shore  line,  and 
the  set  of  the  tidal  currents,  a  good  deal  of  filth  accumulates  here  from  all  parts  of  the 
harbour,  and  not  merely  from  the  adjacent  property.  The  sewer  of  one  of  the  barracks 
has  been  carried  out  to  low-water  mark,  and  the  other  is  about  to  be  treated  in  the  same 
manner. 

The  mouths  of  the  Murray  barrack  and  Victoria  barrack  nullas  are  somewhat 
obstructed  by  sand,  and  there  is  a  tendency  to  the  formation  of  stagnant  pools  at  their 
mouths. 

The  only  effective  remedy  for  this  state  of  things,  would  be  to  reclaim  the  foreshore 
out  to  low-water  mark,  or  a  little  beyond  it.  This  would  be  highly  beneficial,  both  to 
the  town  and  to  the  military  authorities.  The  inconvenient  interruption  to  the  Praya 
might  be  done  away  with,  whilst  providing  the  naval  and  military  authorities  with  deep- 
water  wharf  accommodation  and  boat  cambers,  affor  ding  far  greater  facilities  for  their  work 
than  they  now  possess.  It  is  probable  that  the  advantages  which  the  public  w^ould  obtain 
by  the  completion  of  the  Praya,  past  W ar  Department  property,would  be  sufficient  to 
justify  the  Colonial  Government  in  incurring  a  very  considerable  proportion  of  the 
expense  of  this  Avork. 

I  inspected  the  catchment  areas  from  which  the  water  supply  of  the  barracks  is  derived. 
Above  the  intakes  of  the  drinking  supply  there  were  no  squatters  huts. 

It  is  of  course  most  important  that  no  squatters  should  be  allowed  on  the  catchment 
basins  whence  the  troops  derive  their  water  supply.  As  to  squatters  on  the  other  parts 
of  the  ground,  in  their  present  numbers  and  positions  they  cannot  be  really  prejudicial  to 
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health  ;  in  greater  numbers  thej  would  no  doubt  be  so.  The  only  way  of  avoiding 
endless  disputes  about  this  question  would  be  to  mark  out  once  and  for  all  an  area, 
including  the  catchment  areas  of  the  water  supplies,  on  which  squatting  or  building  was 
absolutely  prohibited,  and  if  necessary,  pass  an  ordinance  empowering  the  War  Depart- 
ment to  deal  summarily  with  all  within  that  area.  On  the  introduction  of  the  new  w^ater 
supply  it  would  be  well  to  obtain  the  barrack  supply  from  the  water  works.  Water 
derived  from  a  remote  and  secluded  source  must  always  be  preferable  to  that  obtained  in 
the  immediate  neighbourhood  of  a  large  town. 

Washing  of  clothes  takes  place  along  the  courses  of  the  nullas  below  the  intakes.  A 
very  bad  smell  is  caused  by  the  putrefaction  of  the  soap-suds  in  the  shallow  pools.  As  I 
have  stated  in  my  general  report  the  remedy  for  this,  is  the  provision  of  public  laundries. 

It  seems  probable  that  the  Victoria  barracks  nulla,  may  to  some  extent  be  the  cause 
of  the  inferiority  of  the  health  of  the  troops  quartered  in  them,  to  that  of  the  troops 
stationed  in  the  other  barracks.  The  Victoria  barrack  nulla  has  only  been  regulated  for 
a  very  short  distance  above  the  Queen's  Road  Bridge,  whilst  that  near  Murray  barracks 
is  provided  with  a  substantial  masonry  invert  and  sides,  as  far  as  the  inland  extremity  of 
the  barracks. 

'i  hese  nullas  serve  not  only  as  channels  for  storm  water,  but  to  some  extent  as  subsoil 
drains  also.  The  moisture  in  the  surrounding  land  comes  to  the  surface  in  their  beds 
and  sides  in  the  form  of  springs. 

Now  the  out-crop  of  sub-soil  water,  or  even  its  near  approach  to  the  surface  is  a 
condition  favourable  to  the  development  of  malarious  poison. 

Coupled  wnth  evaporation  from  more  or  less  stagnant  pools,  with  the  emanations  from 
vegetaole  and  other  refuse,  this  makes  the  nulla  a  damp  unwholesome  place  and  a 
probable  source  of  disease. 

To  remedy  this  state  of  things  and  drain  off  the  sub-soil  water,  before  its  appearance 
at  the  surface  I  would  propose  that  the  Victoria  Barracks  nulla,  should  be  treated  in 
the  manner  suggested  by  Colonel  Papillon,  R.E.,  as  follows: — The  rough  boulders  in  the 
bed  should  be  broken  up,  and  the  rubble  resulting  from  this  should  be  hand-packed  so 
as  to  bring  the  bed  to  a  somewhat  regular  section. 


Down  the  axis  of  the  nulla  a  rough  stone  drain  should  be  constructed,  and  the  whole 
sliould  be  covered  with  a  smooth  layer  or  crust  of  concrete. 

Any  sub-soil  water  cropping  out  from  the  sides  of  the  nulla  would  find  its  way  through 
the  dry  rubble  to  the  central  drain. 

Above  the  concrete  sides  the  ground  should  be  cleared,  trimmed,  and  sloped. 

There  does  not  seem  to  be  any  positive  proof  that  disease  has  been  produced  among 
the  troops  by  the  Chinese  houses  in  Canton  Bazaar  and  other  lots  in  the  immediate 
neigfhbourhood  etched  in  black  on  plan. 

Nevertheless  their  presence  is  decidedly  objectionable,  for  in  them  all  the  usual  defects 
of  Hong  Kong  dwelling-houses  are  to  be  found ;  over  crowding,  want  of  open  space,  bad 
drainage  and  general  dirt.  They  are  at  any  moment  liable  to  become  foci  of  epidemic 
disease.  Even  if  no  direct  injury  to  health  can  be  traced  to  these  houses,  still  the 
presence  of  civil  buildings  interspersed  amongst  barracks  is  objectionable  on  the  ground 
of  good  order  and  discipline.  Imperfectly  fenced  off  from  the  barracks  these  houses 
afford  facihties  for  the  commission  of  irregularities,  such  as  the  introduction  of  liquor 
which  cannot  fail  to  be  detrimental  to  the  health  of  the  troops. 

If  the  military  are  to  remain  in  their  present  position,  the  best  plan  will  be  the 
purchase  of  the  whole  of  the  lots  marked  black,  by  the  War  Department.  Additional 
accommodation  )s  required  for  the  troops,  some  of  whom  are  now  occupying  civil  build- 
ings, for  w^hich  an  annual  rental  of  2,200/.  is  paid,  and  which  are  not  suitable  for  the 
purp(^se  to  which  they  are  applied.    The  saving  that  would  be  effected  by  doing  away 
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with  hired  barracks  together  with  the  sums  obtained  by  the  sale  of  the  detached  portions 
of  War  Department  property,  Spring  gardens  and  Brook  cottage  would  greatly  reduce 
the  cost  of  the  purchase,  and  the  remaining  expenditure,  would  be  anj ply  justified  by 
the  advantages  gained. 

Should  this  purchase  be  impossible,  then  I  would  sugge&t  that  a  complete  separation 
should  be  made  of  War  Department  from  civil  property.  An  alley  should  be  made 
along  the  boundary,  at  the  backs  of  the  houses,  the  War  Department  ceding  any  land 
that  might  be  required  for  the  purpose.  The  alley  when  formed  and  properly  paved, 
should  be  handed  over  to  the  civil  government,  with  an  understanding  that  they  should 
scavenge  it,  and  maintain  it  unobstructed,  as  a  public  thoroughfare.  All  division  of 
authority  will  then  cease.  The  Commanding  Royal  Engineer  is  preparing  estimates  for 
the  work. 

The  sanitary  condition  of  these  houses  should  be  improved  in  the  manner  described 
in  the  general  report.  No  better  place  could  be  found  for  the  first  application  of 
sanitary  improvements  to  dwellings,  and  to  the  remedy  of  defects  which  have  been 
described  in  the  general  report.  The  work  should  be  done,  here  at  least,  at  public 
expense.  The  local  experience  acquired  in  the  complete  sanitary  improvement  of  one 
or  more  blocks,  will  amply  repay  the  expense  of  the  work.  It  is  worthy  of  consideration 
also,  whether,  provisionally  at  least,  ♦these  blocks  might  not  be  placed  under  special 
regulations  compensating  the  owners,  if  necessary,  for  disturbance  of  vested 
interests. 

The  consideration  of  the  question  of  removing  the  troops  to  a  site  on  the  east  of  the 
town  does  not  perhaps  form  part  of  my  duty.  I  may,  however,  be  permitted  to  record 
an  opinion  that  the  proposed  site  does  not  appear  to  offer  any  considerable  sanitary 
advantages.  It  is  subject  to  the  general  disadvantages  that  it  is  under  the  lee  of  the 
mountain  during  the  south-west  monsoon,  and  therefore,  like  the  rest  of  the  town,  close  and 
oreezeless  during  the  hot  season.  It  is  also  intersected  with  deep,  damp,  and  rugged 
ravines. 

If  the  troops  are  to  be  moved  the  best  position  for  them  would,  in  my  opinion,  be  on 
the  Kowloon  Peninsula,  where  there  is  more  room  and  air.  The  malaria  evolved  by 
movement  of  the  soil  would  be  an  evil  common  to  both  sites,  and  would  after  a  time 
disappear.  Careful  subsoil  drainage  and  sewerage  would  prevent  any  subsequent 
production  of  malaria. 

There  can  be  little  doubt  that  Kowloon  is  more  airy  and  cool  than  Hong  Kong,  and 
there  would  be  more  space  for  drill  and  recreation,  both  important  factors  in  the  health 
of  troops. 

I  have,  &c. 

To  the  Crown  Agents  for  (Signed)       Osbert  Chadwick. 

the  Colonies. 


LONDON: 

J.'rinted  by  Geoege  E.  B.  Etre  and  William  Spottiswoodb, 
Printers  to  the  Queen's  most  Excellent  Majesty. 

For  Her  Majesty's  Stationery  Office. 
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